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(54) THREE-DIMENSIONAL GAME MACHINE 

(57)Abstract: 

PURPOSE: To perform damage presentation full of 
variety by a hit state with simple calculation in 
judgement for collision or hit performed in a virtual 
three- dimensional game space. 
CONSTITUTION: This game machine is a three- 
dimensional game machine in which a target appearing in 
a three-dimensional space is attacked based on an input 
signal and a prescribed game program from an operating 
part 40 and the game screen of the virtual three- 
dimensional space is displayed on a display. A game 
arithmetic part 100 includes a damage area setting part 
1 22 which regulates damage quantity of different ranks 
for the target setting the coordinate position of the 
target in the virtual three-dimensional space as 
reference, and a damage calculation part 124 which 
calculates damage on the target based on in which rank 
of damage area an attack position for the target is 
included. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
' precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The actuation means for games which a player operates, and a game operation means 
to perform the game operation which appears in three-dimension game space and which attacks 
by receiving in label based on the input signal and the predetermined game program from said 
actuation means, In the three-dimension game equipment which displays the game screen of an 
implication and said virtual three-dimension game space on a display said game operation means 
It is based on said label coordinate location in said virtual three-dimension game space. A 
damage area setting means to set up two or more damage area which specifies said amount of 
damages of a rank which receives in label and is different, Three-dimension game equipment with 
which said attack location which receives in label is characterized by performing game 
production based on the label-amount of damages including a damage operation means to 
calculate said label damage to receive, based on whether it is contained in said damage area of 
which rank. 

[Claim 2] In claim 1 said actuation means for games It is formed so that the item for an attack 
may be discharged towards the target which appears in game space including the trigger 
actuation means for predetermined attack item discharge. Said damage operation means Three- 
dimension game equipment characterized by forming the attack location which receives like a 
label of said item for an attack based on whether it is contained in said damage area of which 
rank so that said label damage to receive may be calculated. 

[Claim 3] Said damage operation means is three-dimension game equipment characterized by 
being formed so that said label damage to receive may be calculated based on whether the 
moving trucking of said item for an attack passes through said damage area of which rank in 
claim 2. 

[Claim 4] Based on to said damage area of which rank the effect area at the time of explosion of 
said item for an attack attains said damage operation means in either of claims 2 and 3, it is 
three-dimension game equipment with which it is characterized by being formed so that said 
label damage to receive may be calculated. 

[Claim 5] Said damage area setting means is three-dimension game equipment characterized by 
said thing [ having set up two or more damage area of a rank ] so that the endocyst of the 
damage area where the amount of damages is big is carried out to the small damage area of the 
amount of damages, it approaches in either of claims 1-4 in a label criteria location and the 
amount of damages may become large. 

[Claim 6] For said attack location which receives in label, said damage operation means is three- 
dimension game equipment with which it is characterized by judging whether it is contained in 
said damage area of which rank sequentially from a rank with the amount of damages small in 
claim 5. 

[Claim 7] It is three-dimension game equipment characterized by said damage area setting 
means setting said each damage area as a rectangular parallelepiped configuration in either of 
claims 1-6. 

[Claim 8] It is three-dimension game equipment characterized by said damage area setting 
means setting up said each damage area in the shape of a globular form in either of claims 1-6. 
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[Claim 9] Said game operation means is three-dimension game equipment characterized by the 
migration target which a player mobile moves in either of claims 2-8 in the inside of three- 
dimension game space based on the input signal from said actuation means for games, and 
appears in game space from a player mobile based on the actuation signal from said trigger 
actuation means, or to be formed so that it may turn in quiescence label and the item for an 
attack may be discharged. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
.damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the three-dimension game equipment which 
appears in three-dimension game space and which attacks by receiving in label and enjoys a 
game, looking at the game screen of the virtual three-dimension game space displayed on a 
display. 
[0002] 

[Description of the Prior Art] Looking at the game screen displayed on a display conventionally, 
in virtual three-dimension game space, a player controls player mobiles, such as a fighter, and 
the shooting game equipment which attacks targets, such as an enemy fighter, is known. 
[0003] If the cartridge with which the player shot this three-dimension game equipment hits the 
predetermined hit area set up by corresponding in label, the screen where a target receives a 
damage will be displayed and a score will be added to a player. 
[0004] 

[Problem(s) to be Solved by the Invention] How the hit judging (henceforth hit checking) with the 
cartridge and targets, such as an enemy fighter, with whom the player shot this kind of game 
equipment is performed, and how the damage given to a partner according to hit condition is 
directed become the important factor which influences the fun of a game, in rough hit checking, 
in where, if cartridge-ed production is the same, the fun of a game will be halved. 
[0005] However, wherever it may label-hit, conventional three-dimension game equipment is a 
setup to which a fixed damage is given, and it is not constituted so that the damages which a 
partner receives by the hitting location may differ. For this reason, cartridge-ed production 
which is different where the cartridge hit is not made. 

[0006] Although it becomes what has a very high reality for a player in respect of this by battle 
in three-dimension space especially in order to deliver an attack from various directions while an 
enemy and the fighter of an ally carry out three-dimension migration like actual air warfare Since 
actuation of a player was not reflected in cartridge-ed production by the detail but only very 
rough cartridge-ed production was made, this became a cause, the reality of a game was spoiled 
and there was a problem of reducing the fun of game production. 

[0007] This invention is made in view of such a technical problem, and the purpose is in providing 
damage production with the three-dimension game equipment in which the interesting high game 
of a reality is possible at a detail reflecting actuation of a player in the game which appears in 
three-dimension game space and which attacks by receiving in label. 
[0008] 

[Means for Solving the Problem and its Function] In order to attain said purpose, invention of 
claim 1 The actuation means for games which a player operates, and a game operation means to 
perform the game operation which appears in three-dimension game space and which attacks by 
receiving in label based on the input signal and the predetermined game program from said 
actuation means, In the three-dimension game equipment which displays the game screen of an 
implication and said virtual three-dimension game space on a display said game operation means 
li is based on said label coordinate location in said virtual three-dimension game space. A 



2/12 v 



damage area setting means to set up two or more damage area which specifies said amount of 
damages of a rank which receives in label and is different, Said attack location which receives in 
label is characterized by performing game production based on the label-amount of damages 
including a damage operation means to calculate said label damage to receive, based on whether 
it'is contained in said damage area of which rank. 

[0009] In order that a target may determine the magnitude of the damage received by attack 
according to invention of claim 1, a damage area setting means Received in label on the basis of 
the label coordinate location in virtual three-dimension space, and two or more damage area 
which specifies the amount of damages of a different rank is set up. The label damage to receive 
is calculated based on whether the attack location which receives in [ a damage operation 
means ] label is included in the damage area of which rank. 

[0010] Therefore, the production of the target which had the volume in virtual three-dimension 
space according to this invention from which the magnitude of the damage to receive differs by 
whether the attack was received in which the location is attained, and he can offer the game 
equipment which can perform game production which was more rich in the reality. 
[0011] In order to attain said purpose, invention of claim 2 In claim 1 said actuation means for 
games It is formed so that the item for an attack may be discharged towards the target which 
appears in game space including the trigger actuation means for predetermined attack item 
discharge. Said damage operation means The attack location which receives like a label of said 
item for an attack is characterized by being formed based on whether it is contained in said 
damage area of which rank, so that said label damage to receive may be calculated. 
[0012] According to invention of claim 2, a damage operation means detects whether it is 
contained in the damage area of which label rank of the attack location calculated based on the 
input of the trigger actuation means of a player, and is calculating the label amount of damages 
to receive. 

[0013] Therefore, according to this invention, it becomes possible to change the production of 
the damage given in label with the label attack location to receive, and the game equipment 
which can perform game production which was more rich in the reality can be offered. 
[0014] In order to attain said purpose, invention of claim 3 is characterized by forming said 
damage operation means so that said label damage to receive may be calculated based on 
whether the moving trucking of said item for an attack passes through said damage area of 
which rank in claim 2. 

[0015] According to invention of claim 3, a damage operation means detects whether the ballistic 
trajectory calculated based on the input of the trigger actuation means of a player passes 
through the damage area of which label rank, and is calculating the label amount of damages to 
receive. 

[0016] Therefore, it becomes possible to change the production of the damage given in label by 
which label location the cartridge hit, and the game equipment which can perform game 
production which was more rich in the reality can be offered. 

[0017] Moreover, invention of claim 4 is characterized by being formed based on to said damage 
area of which rank the effect area at the time of explosion of said item for an attack attains said 
damage operation means, so that said label damage to receive may be calculated in either of 
claims 2 and 3. 

[0018] According to invention of claim 4, a damage operation means detects to the damage area 

of which label rank the area where the explosion on the moving trucking of the item for an attack 

does damage reaches, and the label amount of damages to receive is calculated. 

[0019] Therefore, when the item for an attack explodes, a target becomes possible [ changing 

the production of the damage given in label by in which location it was ], and can offer the game 

equipment which can perform game production which was more rich in the reality. 

[0020] Moreover, in either of claims 1-4, as for invention of claim 5, said damage area setting 

means is characterized by said thing [ having set up two or more damage area of a rank ] in it so 

that the endocyst of the damage area where the amount of damages is big is carried out to the 

small damage area of the amount of damages, it approaches it in a label criteria location, and the 

amount of damages may become large. 
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[0021] By establishing a criteria location in a label-core according to invention of claim 5, when 
it suffers damage in the place near a core, and a serious damage is received and it suffers 
damage in a label-edge, production which receives a small damage is attained. 
[0022] Moreover, the degree of a damage is changeable whether in the case of the collision 
judgement of said mobile, said cartridge and other mobiles, or a body, it grazed whether it 
collided directly. 

[0023] Moreover, invention of claim 6 is characterized by said damage operation means judging 
whether said attack location which receives in label is included sequentially from the small rank 
of the amount of damages in said damage area of which rank in claim 5. 

[0024] When damage area is set up like claim 5, the endocyst of the damage area where the 
amount of damages is big is carried out to the damage area where the amount of damages is 
small. Therefore, the count of decision increases and the amount of operations also increases as 
a damage will become large, if it judges whether an attack location is included sequentially from 
outside damage area. If it does in this way, when the amount of damages is small, there can be 
few amounts of operations, and it can end, and can judge by the useless operation which is not. 
[0025] Moreover, invention of claim 7 is characterized by said damage area setting means setting 
said each damage area as a rectangular parallelepiped configuration in either of claims 1-6. 
[0026] If a damage area setting means sets up each damage area like invention of claim 7, a 
damage area judging means will judge the amount of damages by detecting whether the 
coordinate showing the attack location in virtual three-dimension space, a hit location, or the 
effect area at the time of explosion is included in the damage area of each rank of a rectangular 
parallelepiped configuration. Therefore, if the core of the damage area of each rank of this 
rectangular parallelepiped configuration is set as a label hit alignment, the operation for the 
judgment which a damage area judging means performs can perform a damage judging in the 
amount of operations only with few degree operations of a coordinate. 

[0027] Moreover, invention of claim 8 is characterized by said damage area setting means setting 
up said each damage area in the shape of a globular form in either of claims 1-6. 
[0028] If a damage area setting means sets up each damage area like invention of claim 8, a 
damage area judging means will judge the amount of damages by detecting whether the 
coordinate showing the attack location in virtual three-dimension space, a hit location, or the 
effect area at the time of explosion is included in the damage area of each globular form rank. 
Therefore, if the core of the damage area of each of this globular form rank is set as a label hit 
alignment, the damage judging reflecting the distance from a target core can be performed. 
[0029] In either of claims 2-8, said game operation means is characterized by the migration 
target by whom a player mobile moves and appears the inside of three-dimension game space in 
game space from a player mobile based on the actuation signal from said trigger actuation 
means, or to be formed so that it may turn in quiescence label and the item for an attack may be 
discharged by invention of claim 9 based on the input signal from said actuation means for 
games. 

[0030] According to invention of claim 9, an enemy can be attacked moving in the inside of 
virtual three-dimension space, when a player operates the actuation means for games, and the 
game equipment which performs game production which inflicts the damage according to the 
attack on an enemy can be offered. 
[0031] 

[Example] Next the suitable example of this invention is explained to a detail based on a drawing. 

[0032] A suitable example of the business-use video game equipment with which this invention 
was applied is shown in drawing 1 . The video game equipment of an example has the cockpit 
section 10 and the display 30 arranged ahead [ the ]. 

[0033] Said cockpit section 10 is formed supposing the cockpit of a fighter. If the player which 
sat on the sheet 12 throws in predetermined coin from the coin injection section 18 and a start 
button 20 is operated, a game will start and the game screen 300 will be displayed on a display 
30. The scene which is in sight at the front of the cockpit section 10 in the three-dimension 
game space beforehano s*-i up so that it might mention later is displayed on this game screen 
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300. An enemy's fighter 532 is flying in this three-dimension game space. In addition, since it is 
easy to operate the way of the image which is visible to a beginner, the scene seen from the 
back slant of a self-opportunity may be made to be displayed. 

[0034] As shown in drawing 2 , the operation lever 14 and the speed lever 16 are formed in this 
cockpit section 10 as a controlling gear. By pushing down forward and backward, said operation 
lever 14 controls a fighter to the bottom or facing up (the direction of the y-axis), and controls it 
by pushing down on a longitudinal direction to circle in a fighter the right or leftward (the 
direction of a x axis). Furthermore, the speed lever 16 controls the speed to front (the direction 
of the z-axis) by operating this, a player — the operation lever 14 — operating it — the posture 
of its own fighter — and it is suitable, it controls, the speed lever 1 6 is operated, its speed is 
controlled, an enemy's fighter 532 is pursued or a terrestrial enemy base is discovered, and it is 
alike like labels, such as the enemy fighter 532 which appears on the game screen 300, and an 
enemy base, collimation 320 is doubled, the trigger carbon buttons 22 and 24 are operated, a 
machine gun and a missile are launched, a target is defeated, and a score is got. 
[0035] The functional block diagram of the business-use video game equipment of an example is 
shown in drawing 3 . 

[0036] The business-use video game equipment of an example includes the player control unit 
40, the game operation part 100, the image composition section 200, and a display 30. 
[0037] Said player control unit 40 is a member which the player of the various levers 14 and 16 
shown in drawing 2 and manual operation buttons 20 and 22, and 24 grades operates. The 
actuation signal is inputted into the game operation part 100. 

[0038] Based on the game program beforehand determined as the input signal from a control unit 
40, the game operation part 100 performs various kinds of game operations, outputs data 
required for image composition to the image composition section 200, and is constituted 
including the game space operation part 110, the map information storage section 130, and the 
mobile information storage section 140. 

[0039] There are what moves [ fighter ], and a thing of immobilization of the location of the 
ground, a crest, an enemy base, a river, etc. in the object which constitutes three-dimension 
space. 

[0040] The object number of the object which expresses the image of the enemy fighter which 
should be displayed on the positional information, the direction information, and these locations 
of a mobile, such as an enemy fighter, to the mobile information storage section 140 is 
memorized (this location, direction information, and object number that were memorized are 
hereafter called mobile information). 

[0041] Moreover, the map information which consists of the ground, a crest, an enemy base, a 
river, etc. is divided into the map information storage section 130 in the shape of a rectangle, 
and the object number of the object showing the image of the ground, the crest, etc. which 
should be displayed on the positional information and this location of this divided map is 
memorized (this positional information and object number that were memorized are hereafter 
called division map information). 

[0042] The predetermined game program is memorized by the storage section (not shown) 
prepared in the game space operation part 110. The game space operation part 110 calculates 
the position coordinate of a sel^opportunity fighter according to the self-opportunity fighter 
information read from the actuation signal and the mobile information storage section 140 from 
this game program and a control unit 40. Furthermore, the game space operation part 110 also 
calculates the position coordinate of other mobiles based on the mobile information read from a 
game program and the mobile information storage section 140. And game space is set up based 
on the division map information read from the position coordinate of a self-opportunity fighter, 
the position coordinate of other mobiles, and the map information storage section 130. 
[0043] Thus, in this example, a fighter moves by operation of a player in the inside of the 
predetermined three-dimension game space set up as shown in drawin g 4 (A), signs that a player 
attacks an enemy's fighter are calculated, and the result of an operation is outputted to the 
image composition section 200. 

[0044] Since an image is supplied to a display every [ 1/] 60 seconds with the game equipment 
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of this example, the game space operation part 110 calculates the position coordinate in the 
world coordinate of each mobile every [ 1/] 60 seconds, and is outputting it to the image 
composition section 200. 
- [0045] In addition, the detail of data processing which can set this game space operation part 
110 hit judging section 120 is mentioned later. 

[0046] The image composition section 200 forms the false three-dimension image which actually 
appears from a player according to the result of an operation of the game operation part 100, 
displays it on a display 30, and is constituted including the three-dimension operation part 220, 
the image drawing section 240, and the object image information storage section 260. 
[0047] The image information of mobiles, such as an enemy fighter specified by the 
aforementioned object number, and image information, such as the ground, a crest, and an enemy 
base, are memorized by said object image information storage section 260. 

[0048] In this case, such image information is expressed as a set of two or more polygons. For 
example, as shown in drawing 5 , the mobile objects 510, such as an enemy fighter, are a polygon 
512-1,512-2 and -512-5. — It is expressed by the set And the image information of this 
polygon 512-1 - 512-5 — which consists of each top-most-vertices coordinate etc. is 
memorized by the object image information storage section 260. Similarly, map information, such 
as an enemy base which is a map object, is also expressed as a set of a polygon, and the image 
information which consists of a top-most-vertices coordinate of this polygon etc. is also 
memorized by the object image information storage section 260. 

[0049] The three-dimension operation part 220 reads the image information which corresponds 
from the object image information storage section 260 based on the inputted data (mobile 
information and division map information), and sets it to game space as a set of two or more 
polygons. From the positional information of each object inputted by the world coordinate at this 
time, processing which searches for the top-most-vertices coordinate in the view system of 
coordinates of a set of the polygon which constitutes each object is performed. That is, since 
the output coordinate of game space operation part is a world coordinate, it performs coordinate 
transformation to view system of coordinates. And clipping processing which removes the data 
out of a visual field, perspective-projection conversion in a screen coordinate system, sorting 
processing, eta are processed, and the data after processing are outputted to the image drawing 
section 240. 

[0050] In the image drawing section 240, image information which should actually be visible from 
a player is formed from these inputted data. That is, since the data inputted from the three- 
dimension operation part 220 are expressed as image information which consists of top-most- 
vertices information on a polygon etc., in the image drawing section 240, formation of the image 
information in all the dot inside a polygon is performed from the top-most-vertices information 
on this polygon etc. And the data after processing will be outputted to a display 30, and a virtual 
three-dimension image as shown in drawing 4 (B) will be formed. 

[0051] In addition, as the operation technique of the image composition in the image drawing 
section 240, it may ask for the border line of a polygon from the top-most-vertices coordinate of 
a polygon, and may ask for the profile point pair which is the intersection of this border line and 
scanning line, and the technique of making Rhine formed of this profile point pair correspond to 
predetermined color data etc. may be used. Moreover, ROM etc. may be made to memorize 
beforehand the image information of all the dots in each polygon as texture information, and the 
technique called texture mapping of read and sticking this may be used by making into the 
address the texture coordinate which each top-most vertices of a polygon were given. 
[0052] The principle Fig. of the image composition technique is shown in drawing 6 . 
[0053] The information about the three-dimension object 510 which appears at the game 
equipment of an example in the map information in the three-dimension game space 500 and this 
three-dimension game space 500 is beforehand memorized by the map information storage 
section 130 and the mobile information storage section 140 in the game operation part 100. 
[0054] Moreover, the image information about said three-dimension object 510 is expressed as a 

geometric model which consists of two or more polygons 512-1,512-2,512-3 and and is 

beforehand memorized by the object image information storage section 260. 
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[0055] If the fighter game of this example is taken for an example, the three-dimension object 
510 is fighter 532 grade which appears in the three-dimension game space 500, and various 
kinds of three-dimension objects which, in addition to this, express the background of the ground 
519, a crest 520, a building 522, a position 524, etc. as shown in drawing 4 are arranged in the 
three-dimension game space 500. 

[0056] Perspective-projection conversion is carried out in the image composition section 200 on 
the perspective-projection side 620 of view system of coordinates centering on the view 610 of 
the virtual player P, and these three-dimension objects are displayed on a display 30 as a false 
three-dimension image 522. 

[0057] The physical relationship of the fighter 530 which the player in the three-dimension game 
space 500 controls, and an enemy's fighter 532 is shown in drawing 7 . Although the three- 
dimension game space 500 is expressed with a world coordinate (XW, YW, and ZW) in principle, it 
is expressed with the view system of coordinates which set the view 610 shown in drawing 6 as 
the location of the cockpit of the fighter 530 which a player controls in this drawing. The 
direction of the look of a view 610 is defined as the z-axis, they define a x axis and the vertical 
direction for a longitudinal direction as the y-axis, and these view system of coordinates move 
with migration of the self-opportunity 530. Therefore, if a player makes it a front [ control unit / 
40 ] and looks at a display 30 from a view 610, he can sit on the cockpit of a fighter and an 
image which is located in the three-dimension game space 500 can be seen. 

[0058] When a player operates control-lever 14 grade and rotation of the fighter by which he has 
ridden virtually, advancing side by side, etc. are operated, the location of the view 610 over the 
three-dimension game space 500 will change, and the three-dimension game space 500 will 
rotate and advance side by side. For this reason, the game operation part 100 calculates rotation 
of the three-dimension object 510 which constitutes the three-dimension game space 500 based 
on this actuation signal and a game program and which is a fighter, or other three-dimension 
objects, advancing side by side, etc. on real time. And in the image composition section 200, 
perspective-projection conversion is carried out on the perspective-projection side 620, and 
these three-dimensions object is displayed on a display 30 as a false three-dimension image 522 
which changes on real time. 

[0059] When the technique of computer graphics is used, said three-dimension object 510 is 
creating the geometric model using independent body system of coordinates. That is, each 
polygon which constitutes the three-dimension object 510 is arranged on these body system of 
coordinates, and that geometric model is specified. 

[0060] Furthermore, the three-dimension game space 500 is constituted using a world 
coordinate (XW, YW, and ZW), and the three-dimension object 510 expressed using body system 
of coordinates is arranged in a world coordinate according to the movement model. 
[0061] And by making the location of a view 610 into a zero, data are changed into the view 
system of coordinates which took the direction of a look in the forward direction of the z-axis, 
and perspective-projection conversion of each coordinate is carried out to the screen 
coordinate system which is plane of projection 620. Thus, the image within the visual field of the 
three-dimension game space 500 which is visible from a view 610 can be displayed on a display 
30. Therefore, a player can carry out the virtual simulation of the condition of attacking the 
hostile aircraft, by operating levers 14 and 16 and trigger buttons 22 and 24, controlling a fighter 
for the inside of the three-dimension game space 500. 

[0062] In the business-use game equipment of an example, if a game is started, the fighter which 
a player controls will fly about the virtual three-dimension game space 500 shown in drawing 4 
freely, and will attack a hostile aircraft, an enemy base, etc. by the vulcan cannon or the missile. 
[0063] Drawing 8 expresses the three-dimension game space 500 as x of view system of 
coordinates, and two-dimensional space of z. In this drawing, 560 is the field-of-view range of 
the fighter which a player controls, and, as for a **** range of visibility and 562, 564 is [ the 
Balkan Peninsula effective range distance and 566 ] the missile maximum ranges. 
[0064] Therefore, even if it discharges a missile and a vulcan cannon towards the enemy fighter 
which is not contained in the missile maximum range 566 and the Balkan Peninsula effective 
range distance 562, an piiprk cannot do an enemy fighter effectively. 



7/12 ^— v 



[0065] A more detailed example of the game screen displayed on a display 30 is shown in 
drawing 9 . Only when the enemy fighter 532 is located in the field-of-view range 560 in the 
three-dimension game space 500 and the location is moreover located to the front than the 
**** range of visibility 564 shown in drawing 8 , the game equipment of an example is formed so 
that the image of the enemy fighter 532 may be displayed on a game screen. And target 
DISHIGUNETA 310a is displayed on the display position of the enemy fighter 532 in piles. This 
" target DISHIGUNETA 310a shows the location of the enemy fighter 532, and the enemy fighter 
532 is located at the core of that circle. Therefore, a player can check easily the enemy fighter 
532 which exists in the game screen 300 by this target DISHIGUNETA 310a. 
[0066] Furthermore, if the enemy fighter 532 enters in the missile range circle 324, the missile 
seeker 322 will be displayed automatically and will start migration towards the enemy fighter 532. 
And if this missile seeker 322 laps with target DISHIGUNETA 310a, a missile will be in the 
condition that lock on was carried out at the enemy fighter 532. In this condition, if a player 
operates the trigger carbon button 24 for a missile launch, as shown in drawing 1 1 , a missile 582 
will be launched, and tailing to the enemy fighter 532 will be started. Usually, although this missile 
582 will track the enemy fighter 532 automatically and the enemy fighter 532 will be hit, as the 
game operation part 100 detects this missile launch and a case is shown in drawing 1 1 , game 
production which emits a chaff 312 from the enemy fighter 532 may be performed. 
[0067] Whether a missile 582 is disturbed by this chaff 312 depends for this probability on game 
level further according to a probability. When disturbed, a missile 582 carries out sequential 
tailing, as shown in drawing 1 1 (A), (B), and (C) for the purpose of a chaff 312, and explodes on 
the point of a chaff 312. 

[0068] Moreover, if the enemy fighter 532 is located within the limits of the Balkan Peninsula 
effective range distance 562 shown in drawing 8 , as shown in drawing 9 , the vulcan-cannon 
collimation 320 will be displayed in the center of the game screen 300. By doubling collimation 
with the enemy fighter 532 using this vulcan-cannon collimation 320, and operating the trigger 
carbon button 22 for vulcan cannons, as shown in drawing 10 , a vulcan cannon can be 
discharged towards the enemy fighter 532, and this can be shot down. 

[0069] In addition, ******** of the item 350 for an attack to hold is performed in the radar 340 
which displays the location of the enemy fighter 532 on the left corner of this game screen 300, 
and a lower right corner, and the game residual time 330 is displayed on an upper right corner. 
[0070] Moreover, in order to perform said vulcan cannon and hit judging actuation of a missile to 
the game equipment of this example, the hit judging section 120 is formed in the game space 
operation part 110. 

[0071] This hit judging section 120 compares the cartridge 580 of a vulcan cannon discharged 
from the fighter 530 of a player, and the location P2 of a missile 582 with the location P1 of the 
enemy fighter 532 which is a target, and it is constituted so that that hit judging may be 
performed. 

[0072] And if a vulcan cannon and a missile hit an enemy, it is constituted so that explosion etc. 
may be directed visually and in acoustic sense. 

[0073] by the way, in this kind of game, how hit-checking actuation with the cartridge and target 
which the player shot is performed, and how the damage given to a partner according to hit 
condition is directed influence the fun of a game — it comes size and becomes 7s factors. The 
fun of a game will be halved in rough hit checking. 

[0074] For this reason, the hit judging section 120 of an example is constituted on the basis of 
the coordinate location P1 of the enemy in three-dimension game space 500 so that the damage 
area setting section 122 which sets up two or more damage area which specifies said amount of 
damages of a rank which receives in label and is different and the damage operation part 124 
which calculate the damage which can set in label based on whether said attack location which 
receives in label is included in the damage area of which rank may contain. 
[0075] The example of damage area over the enemy fighter 532 is shown in drawing 12 (A). In 
the example, two or more cubes centering on an airframe core are set up as second hit- 
checking box 700,710 for a start as said damage area, and it is formed so that a damage judging 
may be. performed. In here, the second hit-checking box 710 is small, and the first hit-checking 
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box 700 is formed greatly, and the second hit-checking box 710 is set up so that endocyst may 
be carried out to the first hit-checking box 700. In addition, the first hit-checking box 700 is set 
up more greatly than the size of the actual enemy fighter 532, in order to make shooting easy. 
. And to the second hit-checking box 710 located in a core side, the big amount of damages is set 
up and the small amount of damages is relatively set to the first hit-checking box 700 located 
outside. 

[0076] Thus, the damage area setting section 122 of an example is performing a rank setup of 
each of said hit-checking box 700,710 so that the endocyst of the hit-checking box 710 where 
the amount of damages is big is carried out, it approaches the hit-checking box 700 where the 
amount of damages is small in the center position P1 of the enemy fighter 532 which is a target, 
and the amount of damages may become large. 

[0077] Moreover, based on whether the attack location to the enemy fighter 532 which is the 
target of the item for an attack is included in the hit-checking box of which rank, said damage 
operation part 124 is formed so that the damage of the enemy fighter 532 which is a target may 
be calculated. In this example, the damage judgings differ a little by the case where a vulcan 
cannon is used as an item for an attack, and the case where a missile is used. 
[0078] In drawing 12 (B), the damage judging actuation at the time of using a vulcan cannon is 
shown, and the damage judging actuation at the time of using a missile is shown in this drawing 
(C) at it 

[0079] First, the damage judging actuation at the time of using a vulcan cannon is explained. The 
hit-checking boxes 700 and 710 of the enemy fighter (not shown) which receives an attack by 
the vulcan cannon are shown in drawing 12 (B). A player discharges a vulcan cannon towards an 
enemy fighter (not shown), and the locus of the projectile 580 assumes the case where it moves 
in order of 580-1,580-2 — 580-3 as shown in this drawing. At this time, said damage operation 
part 124 calculates the damage in the enemy fighter 532 which is a target based on whether the 
moving trucking of a projectile 580 passes through the hit-checking box of which rank. For 
example, when the moving trucking of a projectile 580 passes neither of each hit-checking box 
700,710, it is judged that the projectile separated and the operation of a damage is not 
performed. 

[0080] Moreover, if the moving trucking of a projectile 580 passes through the first hit-checking 
box 700, the damage operation part 124 will judge whether the locus of a projectile passes 
through the second hit-checking box 710 next. When it is judged that it does not pass through 
the second hit-checking box 710, it judges that it passed only through the first hit-checking box 
700, and an operation setup of the small amount of damages is performed. When [ which passes 
through the second hit-checking box 710 ] judged, from that of the airframe of the enemy fighter 
532, it is judged that the part near a core was hit and an operation setup of the big amount of 
damages is performed. 

[0081] Moreover, also when a missile 582 is launched towards the enemy fighter 532, as for said 
damage operation part 124, a damage operation as well as [ as a principle ] hit-checking 
actuation of a vulcan cannon is performed. That is, if said missile 582 hits the enemy fighter 532, 
a game operation will be performed so that it may explode in a hit location. And an operation 
setup of the amount of damages from which the explosion differs based on to any of a hit- 
checking box it shall belong between said first and the second is performed. 
[0082] Moreover, the concept of an explosion radius is also set to said missile 82. For example, 
as shown in drawing 1 1 , the enemy fighter 532 drops a chaff 312, and when a missile collides 
with this chaff 312 and explodes, an explosion location will be included in both [ of the hit- 
checking box 700,710 ] the first and the second. 

[0083] Even in this case, from this explosion location, it is judged whether either of the second 
hit-checking box 700,710 exists for a start in the radius of r, and an operation setup of the 
amount of damages is performed. 

[0084] In addition, when a vulcan cannon and a missile hit the hit-checking box same with a 
natural thing, compared with a vulcan cannon, the damage in the direction of a missile is serious, 
and is set up. Moreover, as shown in drawin g 12 (C), when it explodes outside a hit-checking box 
compared with the case where a missile 582 explodes in said hit-checking box even when the 
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same missile explodes, it cannot be overemphasized that the amount of damages is set up small. 
[0085] And the game space operation part 1 10 of an example will direct cartridges-ed, such as 
large and small explosion and emitting smoke, visually and in acoustic sense, if a missile and a 
vulcan cannon hit an enemy. 

[0086] Moreover, the enemy fighter 532 has the strength determined in the magnitude of the 
damage received before, and it has declined in the strength, so that the damage received before 
is-serious. Therefore, as the hostile aircraft in which carried out the cartridge-ed once and the 
strength declined, and the enemy who has not done a cartridge-ed yet, cartridge-ed production 
which is different even when the same cartridge-ed as a degree is received will be performed, 
and the game screen where a reality is more high will be displayed. 

[0087] Drawing 14 is the game screen which displayed the appearance of the cartridge-ed of a 
hostile aircraft. Sequentially from this drawing (A), the production screen at the time of receiving 
a serious damage is shown according to this drawing (E). 

[0088] If a hostile aircraft can give a damage by the missile and the Balkan Peninsula, production 
of the cartridge-ed according to the amount of damages will be performed. The engine 
performance falls according to the amount of damages, and, as for the enemy who did the 
cartridge-ed, rotation etc. becomes slow. 

[0089] when there are few amounts of damages, it is shown in this drawing (A) — as — the 
smoke of a white system — little **** — production [ like ] is performed. An increment of a 
damage makes production which a fire generates, as shown in this drawing (B). 
[0090] Production of explosion is performed while being shown in the small explosion and this 
drawing (D) showing in this drawing (C) in the place where the damage exceeded the constant 
rate. Although smallness and inside explosion take place at random fundamentally, the probability 
is changed according to the situation of the strength of course selection, a stage, residual time, 
and an enemy etc. 

[0091] And if an enemy's strength becomes zero, the explosion screen shown in this drawing (E) 
will be displayed. 

[0092] The flow chart of hit judging actuation of the equipment of an example and damage 
production actuation is shown in drawing 13 . 

[0093] In addition, in order to simplify explanation, it explains taking the case of the case where 
hit checking of a vulcan cannon is performed here. 

[0094] First a player controls a fighter 530 and assumes the case where ****** and a vulcan 
cannon are discharged for the enemy fighter 532 to the vulcan-cannon collimation 320 
neighborhood as shown in drawing 10 . 

[0095] The relation between the three-dimension coordinate location P1 of the enemy fighter 
532 at the time of making the player fighter 530 into the zero of view system of coordinates at 
this time and the three-dimension coordinate location P2 of the discharged cartridge 580 of a 
vulcan cannon is shown in drawing 7 . 

[0096] The damage operation part 124 will detect whether it passed through the enemy fighter 
532 hit-checking box 700,710 which this ballistic trajectory shows to drawing 12 (A) based on 
the present coordinate location P2 of the discharged cartridge 580, if it does in this way and a 
vulcan cannon is discharged. 

[0097] As shown in drawing 12 (B), when a cartridge 580 is in the exterior of the first hit- 
checking box 700 like 580-1, a hit is not detected yet, but a hit is detected when a cartridge 580 
comes to the interior of the second hit-checking box 700 like 580-2. 

[0098] Hit checking of the first hit judging, and the call and the second hit-checking box 710 is 
called the second hit judging for hit checking with the first hit-checking box 700 below for 
explanation. Moreover, the first hit signal, the second hit signal, and a call and the output when 
separating are called the first blank signal and the second blank signal for the output when 
hitting to each. 

[0099] In the first hit judging, hit-checking actuation is performed by comparing the difference of 
X of the coordinate P2 of a cartridge 580 expressed with the world coordinate, and the core of 
the hit-checking box 700, Y, and Z coordinate data with each reference value of the X 
coordinate for the first hn jndping which was able to be defined beforehand, Y coordinate, and a 
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Z coordinate. Since the core of an airframe and the core of the first hit-checking box 700 are in 
agreement here, X of an enemy's fighter 532, Y, and Z coordinate data can be used as X of the 
core P1 of the first hit-checking box 700, Y f and Z coordinate data. 

. [0100] If one side of the P2 (X2, Y2, Z2) and first hit-checking box 700 is set to two a1 for the 
coordinate of P1 (XI, Y1, Z1) and a cartridge 580, the coordinate of the core of the first hit- 
checking box 700 The X coordinate, Y coordinate, and Z coordinate reference value for said first 
hit judging are set to a1, and the following relation is realized when the coordinate P2 of a 
cartridge 580 is in thejnterior of this first hit-checking box 700. 
[0101] 

|X2-Xl|<=a1 —(1) 
j Y2 - Y1| <= a1 —(2) 
|Z2-Zl|<=a1 —(3) 

Since the game screen is constituted so that a display may be supplied every [ 1/] 60 seconds, 
the game operation part 100 is calculating the value of the coordinates P1 (X1, Y1, Z1) and P2 
(X2, Y2, Z2) in the world coordinate of a mobile every [ 1/] 60 seconds, a ******** [ that, as for 
the damage operation part 124, the value will fill the relation of above-mentioned (1) - (3) about 
a cartridge and each object if a cartridge is discharged by trigger actuation ] — checking — 
**** — the relation of above-mentioned (1) - (3) — when **** is all carried out, the first hit 
signal is outputted (step 10). 

[0102] It is ********** about the above-mentioned hit-checking actuation every [ 1/] 60 
seconds until the possibility of a hit disappears, when not filling. Existence of the possibility of a 
hit is performed by the physical relationship of the mobile in consideration of a future ballistic 
trajectory and migration, when partners are mobiles, such as an enemy fighter. That is, when a 
cartridge 580 comes to the location of 580-3 by drawing 12 (A), it is supposed that there is no 
possibility of a hit henceforth. Moreover, when it was not a mobile, the future ballistic trajectory 
separated from the partner and it calculates, it is supposed that there is no possibility of a hit 
Thus, when there is no possibility of a hit, the first blank signal is outputted (step 10). 
[0103] In addition, in the first hit judging, if the above-mentioned hit-checking actuation is 
performed only about the object which calculates a ballistic trajectory beforehand and has the 
possibility of a hit, the load of CPU will mitigate. And the first blank signal is outputted by the 
first hit judging, and if a ballistic trajectory is judged that there is no possibility of a collision in an 
enemy fighter (step 1 2), the usual game production will be performed (step 22). 
[0104] Moreover, the first hit signal is outputted by the first hit judging, and if it is judged that 
the cartridge 580 has hit the hit-checking box 700 (step 12), the second hit judging of whether 
next a cartridge 580 hits the second hit-checking box 710 will be performed (step 14). 
[0105] The second hit judging also gives the first hit judging and a principle target same hit- 
checking actuation. However, since the second hit judging confirms whether a cartridge 580 
passes also through the second hit-checking box 710 in short time amount while a cartridge 580 
passes through the first hit-checking box 700 as shown in drawing 12 (B), it is performed by 
repeating the above-mentioned hit-checking actuation in the cycle shorter than the first hit 
judging. That is, according to 1 [ of a cartridge 580 and an enemy fighter ] of 532 / coordinate 
value in every 60 seconds, and its movement condition, 1/60 second is divided into a still shorter 
cycle, and hit-checking actuation is performed in quest of each coordinate value. 
[0106] If one side of P2 (X2, Y2, Z2) and the hit-checking box 710 is set to two a2 for the 
coordinate of P1 (X1, Y1, Z1) and the cartridge 580 for which carried out in this way and it 
asked, the coordinate of the core of the hit-checking boxes 700 and 710 The X coordinate, Y 
coordinate, and Z coordinate reference value for said second hit judging are set to a2, and the 
following relation is realized when the coordinate P2 of a cartridge 580 is in the interior of this 
second hit-checking box 710. 
[0107] | X2 -X1| <= a2 — (4) 
| Y2 - Y1| <= a2 — (5) 
|Z2-Z1| <= a2 — (6) 

And the damage operation part 124 is ********** about the above-mentioned hit-checking 
actuation until it output? the second hit signal when all the relation of above-mentioned (4) - (6) 
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is filled, and the possibility of a hit disappears, when not filling. And if it judges that there is no 
possibility of a hit, the second blank signal will be outputted. 

[0108] The second hit signal is outputted by the second hit judging, if judged with the cartridge 
580 having hit the second hit-checking box 710 (step 16), large damage production (step 18) will 
be performed and a large damage production screen like drawing 14 (B) will be displayed. 
[0109] If the second blank signal is outputted by the second hit judging and it is judged as a hit 
only in the first hit-checking box 700 (step 16), small damage production will be performed (step 
20) and a small damage production screen like drawing 8 (A) will be displayed. 
[0110] thus, the cartridge 580 — size — it is confirming whether it hit in which hit-checking 
boxes 700 and 710, when it hits in the hit-checking box 710, a serious damage is given to a 
partner, when it hits only in the hit-checking box 700, a small damage is given to a partner, and 
when other, the cartridge 580 does not give a damage noting that it has not hit the mark. 
[0111] Thus, if the hit-checking boxes 700 and 710 are used as a cube, only by addition and 
subtraction and a size judging of a coordinate value, since hit checking is performed, the amount 
of data processing can be reduced sharply, and the burden of CPU can be mitigated. Moreover, 
although considered as the cube in this example, effectiveness is the same also as a rectangular 
parallelepiped. 

[0112] Moreover, although the difficulty of shooting is decided by size of a hit-checking box, in 
this example, the hit-checking box 700 is set up more greatly than the size of the system for 
shooting difficulty relaxation. Therefore, it is become empty and lost that a game will be 
completed comparatively becoming easy for a beginner to hit the hit-checking box 700, and not 
hitting it at all. Moreover, since damage production changes with degrees of a hit, an upper 
person can enjoy the game in which its arm was reflected correctly. 

[01 13] Moreover, when it is a setup which can choose the difficulty of a game, it is made easy to 
take the larger hit-checking box of a hostile aircraft in for beginners, and to hit, it may be made 
hard to take the more smallish hit-checking box of a self-opportunity, and to hit, and in for upper 
persons, you may constitute so that it may become reversely [ the ]. 

[0114] Moreover, rotation which an operation load of rotate [ although rotation of an airframe 

can be used for cubical rotation as it is since the hit-checking box centers on the airframe 

core / the hit-checking box itself] increases and which is united with an airframe posture in this 

example since the visual effectiveness on the appearance of a game is comparatively thin is not 

performed, but it is made the core coordinate of an airframe so much at immobilization. 

[0115] In addition, this invention is not limited to said example and various kinds of deformation 

implementation is possible for it in the range of the summary of this invention. 

[0116] Although said example explained taking the case of the case where each damage area is 

set up as a hit-checking box which carried out the cube configuration, this invention can be 

formed in various configurations not only this but if needed. Although especially this damage area 

is spatially set as the easy three-dimension configuration of an operation, it is desirable, for 

example, it is also possible to form in the shape of a globular form. 

[0117] Moreover, in said each example, this setup was performed so that the endocyst of the 
damage area where the amount of damages is big might be carried out to the damage area where 
the amount of damages is small, but this invention may be arranged so that two or more damage 
area of not only this but a different rank may adjoin, and it may be set up so that that part may 
overlap again. 

[01 18] For example, the engine section may be used as another hit-checking box, or a 
production which used the vane as another hit-checking box, and is different may be made. 
[0119] 

[Effect of the Invention] As explained above, according to this invention, in the game which 
appears in three-dimension game space and which attacks by receiving in label, it is effective in 
the ability to provide damage production with the three-dimension game equipment in which the 
interesting high game of a reality is possible at a detail reflecting actuation of a player. 
[0120] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
' precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Industrial Application] This invention relates to the three-dimension game equipment which 
appears in three-dimension game space and which attacks by receiving in label and enjoys a 
game, looking at the game screen of the virtual three-dimension game space displayed on a 
display. 
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PRIOR ART 

[Description of the Prior Art] Looking at the game screen displayed on a display conventionally, 
in virtual three-dimension game space, a player controls player mobiles, such as a fighter, and 
the shooting game equipment which attacks targets, such as an enemy fighter, is known. 
[0003] If the cartridge with which the player shot this three-dimension game equipment hits the 
predetermined hit area set up by corresponding in label, the screen where a target receives a 
damage will be displayed and a score will be added to a player. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As explained above, according to this invention, in the game which 
appears in three-dimension game space and which attacks by receiving in label, it is effective in 
the ability to provide damage production with the three-dimension game equipment in which the 
interesting high game of a reality is possible at a detail reflecting actuation of a player. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] How the hit judging (henceforth hit checking) with the 
cartridge and targets, such as an enemy fighter, with whom the player shot this kind of game 
equipment is performed, and how the damage given to a partner according to hit condition is 
directed become the important factor which influences the fun of a game, in rough hit checking, 
in where, if cartridge-ed production is the same, the fun of a game will be halved. 
[0005] However, wherever it may label-hit, conventional three-dimension game equipment is a 
setup to which a fixed damage is given, and it is not constituted so that the damages which a 
partner receives by the hitting location may differ. For this reason, cartridge-ed production 
which is different where the cartridge hit is not made. 

[0006] Although it becomes what has a very high reality for a player in respect of this by battle 
in three-dimension space especially in order to deliver an attack from various directions while an 
enemy and the fighter of an ally carry out three-dimension migration like actual air warfare Since 
actuation of a player was not reflected in cartridge-ed production by the detail but only very 
rough cartridge-ed production was made, this became a cause, the reality of a game was spoiled 
and there was a problem of reducing the fun of game production. 

[0007] This invention is made in view of such a technical problem, and the purpose is in providing 
damage production with the three-dimension game equipment in which the interesting high game 
of a reality is possible at a detail reflecting actuation of a player in the game which appears in 
three-dimension game space and which attacks by receiving in label. 
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OPERATION 

[Means for Solving the Problem and its Function] It is an actuation means for games by which a 
player operates invention of claim 1 in order to attain said purpose, A game operation means to 
perform the game operation which appears in three-dimension game space and which attacks by 
receiving in label based on the input signal and the predetermined game program from said 
actuation means, In the three-dimension game equipment which displays the game screen of an 
implication and said virtual three-dimension game space on a display said game operation means 
It is based on said label coordinate location in said virtual three-dimension game space. A 
damage area setting means to set up two or more damage area which specifies said amount of 
damages of a rank which receives in label and is different, Said attack location which receives in 
label is characterized by performing game production based on the label-amount of damages 
including a damage operation means to calculate said label damage to receive, based on whether 
it is contained in said damage area of which rank. 

[0009] In order that a target may determine the magnitude of the damage received by attack 
according to invention of claim 1, the damage area setting means has set up two or more 
damage area which specifies the amount of damages of a rank which receives in label and is 
different on the basis of the label coordinate location in virtual three-dimension space. The label 
damage to receive is calculated based on whether the attack location which receives in [ a 
damage operation means ] label is included in the damage area of which rank. 
[0010] Therefore, the production of the target which had the volume in virtual three-dimension 
space according to this invention from which the magnitude of the damage to receive differs by 
whether the attack was received in which the location is attained, and he can offer the game 
equipment which can perform game production which was more rich in the reality. 
[001 1] In order to attain said purpose, invention of claim 2 is set to claim 1, and it is said 
actuation means for games, It carries out that the attack [ which appears in game space ] 
location which receives like [ are formed so that it may turn in label and the item for an attack 
may be discharged, and / said damage operation means ] a label of said item for an attack was 
formed based on whether it is contained in said damage area of which rank so that said label 
damage to receive might be calculated as the description including the trigger actuation means 
for predetermined attack item discharge. 

[0012] According to invention of claim 2, a damage operation means detects whether it is 
contained in the damage area of which label rank of the attack location calculated based on the 
input of the trigger actuation means of a player, and is calculating the label amount of damages 
to receive. 

[0013] Therefore, according to this invention, it becomes possible to change the production of 
the damage given in label with the label attack location to receive, and the game equipment 
which can perform game production which was more rich in the reality can be offered. 
[0014] In order to attain said purpose, invention of claim 3 is characterized by forming said 
damage operation means so that said label damage to receive may be calculated based on 
whether the moving trucking of said item for an attack passes through said damage area of 
which rank in claim 2. 

[001 5] According to invention of claim 3, a damage operation means detects whether the ballistic 
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trajectory calculated based on the input of the trigger actuation means of a player passes 
through the damage area of which label rank, and is calculating the label amount of damages to 
receive. 

[0016] Therefore, it becomes possible to change the production of the damage given in label by 
which label location the cartridge hit, and the game equipment which can perform game 
production which was more rich in the reality can be offered. 
" [QD17] Moreover, invention of claim 4 is characterized by being formed based on to said damage 
area of which rank the effect area at the time of explosion of said item for an attack attains said 
damage operation means, so that said label damage to receive may be calculated in either of 
claims 2 and 3. 

[0018] According to invention of claim 4, a damage operation means detects to the damage area 

of which label rank the area where the explosion on the moving trucking of the item for an attack 

does damage reaches, and the label amount of damages to receive is calculated. 

[0019] Therefore, when the item for an attack explodes, a target becomes possible [ changing 

the production of the damage given in label by in which location it was ], and can offer the game 

equipment which can perform game production which was more rich in the reality. 

[0020] Moreover, in either of claims 1-4, as for invention of claim 5, said damage area setting 

means is characterized by said thing [ having set up two or more damage area of a rank ] in it so 

that the endocyst of the damage area where the amount of damages is big is carried out to the 

small damage area of the amount of damages, it approaches it in a label criteria location, and the 

amount of damages may become large. 

[0021] By establishing a criteria location in a label-core according to invention of claim 5, when 
it suffers damage in the place near a core, and a serious damage is received and it suffers 
damage in a label-edge, production which receives a small damage is attained. 
[0022] Moreover, the degree of a damage is changeable whether in the case of the collision 
judgement of said mobile, said cartridge and other mobiles, or a body, it grazed whether it 
collided directly. 

[0023] Moreover, invention of claim 6 is characterized by said damage operation means judging 
whether said attack location which receives in label is included sequentially from the small rank 
of the amount of damages in said damage area of which rank in claim 5. 

[0024] When damage area is set up like claim 5, the endocyst of the damage area where the 
amount of damages is big is carried out to the damage area where the amount of damages is 
small. Therefore, the count of decision increases and the amount of operations also increases as 
a damage will become large, if it judges whether an attack location is included sequentially from 
outside damage area. If it does in this way, when the amount of damages is small, there can be 
few amounts of operations, and it can end, and can judge by the useless operation which is not. 
[0025] Moreover, invention of claim 7 is characterized by said damage area setting means setting 
said each damage area as a rectangular parallelepiped configuration in either of claims 1-6. 
[0026] If a damage area setting means sets up each damage area like invention of claim 7, a 
damage area judging means will judge the amount of damages by detecting whether the 
coordinate showing the attack location in virtual three-dimension space, a hit location, or the 
effect area at the time of explosion is included in the damage area of each rank of a rectangular 
parallelepiped configuration. Therefore, if the core of the damage area of each rank of this 
rectangular parallelepiped configuration is set as a label hit alignment, the operation for the 
judgment which a damage area judging means performs can perform a damage judging in the 
amount of operations only with few degree operations of a coordinate. 

[0027] Moreover, invention of claim 8 is characterized by said damage area setting means setting 
up said each damage area in the shape of a globular form in either of claims 1-6. 
[0028] If a damage area setting means sets up each damage area like invention of claim 8, a 
damage area judging means will judge the amount of damages by detecting whether the 
coordinate showing the attack location in virtual three-dimension space, a hit location, or the 
effect area at the time of explosion is included in the damage area of each globular form rank. 
Therefore, if the core of the damage area of each of this globular form rank is set as a label hit 
alignment, the damage judging reflecting the distance from a target core can be performed. 
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[0029] In either of claims 2-8, said game operation means is characterized by the migration 
target by whom a player mobile moves and appears the inside of three-dimension game space in 
game space from a player mobile based on the actuation signal from said trigger actuation 
.means, or to be formed so that it may turn in quiescence label and the item for an attack may be 
discharged by invention of claim 9 based on the input signal from said actuation means for 
games. 

" [0030] According to invention of claim 9 f an enemy can be attacked moving in the inside of 
virtual three-dimension space, when a player operates the actuation means for games, and the 
game equipment which performs game production which inflicts the damage according to the 
attack on an enemy can be offered. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
^damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 

[Example] Next, the suitable example of this invention is explained to a detail based on a drawing. 

[0032] A suitable example of the business-use video game equipment with which this invention 
was applied is shown in drawing 1 . The video game equipment of an example has the cockpit 
section 10 and the display 30 arranged ahead [ the ]. 

[0033] Said cockpit section 10 is formed supposing the cockpit of a fighter. If the player which 
sat on the sheet 12 throws in predetermined coin from the coin injection section 18 and a start 
button 20 is operated, a game will start and the game screen 300 will be displayed on a display 
30. The scene which is in sight at the front of the cockpit section 10 in the three-dimension 
game space beforehand set up so that it might mention later is displayed on this game screen 
300. An enemy's fighter 532 is flying in this three-dimension game space. In addition, since it is 
easy to operate the way of the image which is visible to a beginner, the scene seen from the 
back slant of a self-opportunity may be made to be displayed. 

[0034] As shown in drawing 2 , the operation lever 14 and the speed lever 16 are formed in this 
cockpit section 10 as a controlling gear. By pushing down forward and backward, said operation 
lever 14 controls a fighter to the bottom or facing up (the direction of the y-axis), and controls it 
by pushing down on a longitudinal direction to circle in a fighter the right or leftward (the 
direction of a x axis). Furthermore, the speed lever 16 controls the speed to front (the direction 
of the z-axis) by operating this, a player — the operation lever 14 — operating it — the posture 
of its own fighter — and it is suitable, it controls, the speed lever 16 is operated, its speed is 
controlled, an enemy's fighter 532 is pursued or a terrestrial enemy base is discovered, and it is 
alike like labels, such as the enemy fighter 532 which appears on the game screen 300, and an 
enemy base, collimation 320 is doubled, the trigger carbon buttons 22 and 24 are operated, a 
machine gun and a missile are launched, a target is defeated, and a score is got. 
[0035] The functional block diagram of the business-use video game equipment of an example is 
shown in drawing 3 . 

[0036] The business-use video game equipment of an example includes the player control unit 
40, the game operation part 100, the image composition section 200, and a display 30. 
[0037] Said player control unit 40 is a member which the player of the various levers 14 and 16 
shown in drawing 2 and manual operation buttons 20 and 22, and 24 grades operates. The 
actuation signal is inputted into the game operation part 100. 

[0038] Based on the game program beforehand determined as the input signal from a control unit 
40, the game operation part 100 performs various kinds of game operations, outputs data 
required for image composition to the image composition section 200, and is constituted 
including the game space operation part 110, the map information storage section 130, and the 
mobile information storage section 140. 

[0039] There are what moves [ fighter ], and a thing of immobilization of the location of the 
ground, a crest, an enemy base, a river, etc. in the object which constitutes three-dimension 
space. 

[0040] The object number of the object which expresses the image of the enemy fighter which 
should be displayed on the positional information, the direction information, and these locations 
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of a mobile, such as an enemy fighter, to the mobile information storage section 140 is 

memorized (this location, direction information, and object number that were memorized are 

hereafter called mobile information). 
. [0041] Moreover, the map information which consists of the ground, a crest, an enemy base, a 

river, etc. is divided into the map information storage section 130 in the shape of a rectangle, 

and the object number of the object showing the image of the ground, the crest, etc. which 
" should be displayed on the positional information and this location of this divided map is 

memorized (this positional information and object number that were memorized are hereafter 

called division map information). 

[0042] The predetermined game program is memorized by the storage section (not shown) 
prepared in the game space operation part 110. The game space operation part 110 calculates 
the position coordinate of a self-opportunity fighter according to the self-opportunity fighter 
information read from the actuation signal and the mobile information storage section 140 from 
this game program and a control unit 40. Furthermore, the game space operation part 110 also 
calculates the position coordinate of other mobiles based on the mobile information read from a 
game program and the mobile information storage section 140. And game space is set up based 
on the division map information read from the position coordinate of a self-opportunity fighter, 
the position coordinate of other mobiles, and the map information storage section 130. 
[0043] Thus, in this example, a fighter moves by operation of a player in the inside of the 
predetermined three-dimension game space set up as shown in drawing 4 (A), signs that a player 
attacks an enemy's fighter are calculated, and the result of an operation is outputted to the 
image composition section 200. 

[0044] Since an image is supplied to a display every [ 1/] 60 seconds with the game equipment 
of this example, the game space operation part 110 calculates the position coordinate in the 
world coordinate of each mobile every [ 1/] 60 seconds, and is outputting it to the image 
composition section 200. 

[0045] In addition, the detail of data processing which can set this game space operation part 
110 hit judging section 120 is mentioned later. 

[0046] The image composition section 200 forms the false three-dimension image which actually 
appears from a player according to the result of an operation of the game operation part 100, 
displays it on a display 30, and is constituted including the three-dimension operation part 220, 
the image drawing section 240, and the object image information storage section 260. 
[0047] The image information of mobiles, such as an enemy fighter specified by the 
aforementioned object number, and image information, such as the ground, a crest, and an enemy 
base, are memorized by said object image information storage section 260. 

[0048] In this case, such image information is expressed as a set of two or more polygons. For 
example, as shown in drawing 5 , the mobile objects 510, such as an enemy fighter, are a polygon 
512-1,512-2 and -512-5. — It is expressed by the set And the image information of this 
polygon 512-1 - 512-5 — which consists of each top-most-vertices coordinate etc. is 
memorized by the object image information storage section 260. Similarly, map information, such 
as an enemy base which is a map object, is also expressed as a set of a polygon, and the image 
information which consists of a top -most- vertices coordinate of this polygon etc. is also 
memorized by the object image information storage section 260. 

[0049] The three-dimension operation part 220 reads the image information which corresponds 
from the object image information storage section 260 based on the inputted data (mobile 
information and division map information), and sets it to game space as a set of two or more 
polygons. From the positional information of each object inputted by the world coordinate at this 
time, processing which searches for the top-most-vertices coordinate in the view system of 
coordinates of a set of the polygon which constitutes each object is performed. That is, since 
the output coordinate of game space operation part is a world coordinate, it performs coordinate 
transformation to view system of coordinates. And clipping processing which removes the data 
out of a visual field, perspective-projection conversion in a screen coordinate system, sorting 
processing, etc. are processed, and the data after processing are outputted to the image drawing 
section 240. 
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[0050] In the image drawing section 240, image information which should actually be visible from 
a player is formed from these inputted data. That is, since the data inputted from the three- 
dimension operation part 220 are expressed as image information which consists of top-most- 

m vertices information on a polygon etc., in the image drawing section 240, formation of the image 
information in all the dot inside a polygon is performed from the top-most-vertices information 
on this polygon etc. And the data after processing will be outputted to a display 30, and a virtual 

" three-dimension image as shown in drawin g 4 (B) will be formed. 
[0051] In addition, as the operation technique of the image composition in the image drawing 
section 240, it may ask for the border line of a polygon from the top-most-vertices coordinate of 
a polygon, and may ask for the profile point pair which is the intersection of this border line and 
scanning line, and the technique of making Rhine formed of this profile point pair correspond to 
predetermined color data etc. may be used. Moreover, ROM etc. may be made to memorize 
beforehand the image information of all the dots in each polygon as texture information, and the 
technique called texture mapping of read and sticking this may be used by making into the 
address the texture coordinate which each top-most vertices of a polygon were given. 
[0052] The principle Fig. of the image composition technique is shown in drawing 6 . 
[0053] The information about the three-dimension object 510 which appears at the game 
equipment of an example in the map information in the three-dimension game space 500 and this 
three-dimension game space 500 is beforehand memorized by the map information storage 
section 130 and the mobile information storage section 140 in the game operation part 100. 
[0054] Moreover, the image information about said three-dimension object 510 is expressed as a 
geometric model which consists of two or more polygons 512-1,512-2,512-3 and and is 
beforehand memorized by the object image information storage section 260. 
[0055] If the fighter game of this example is taken for an example, the three-dimension object 
510 is fighter 532 grade which appears in the three-dimension game space 500, and various 
kinds of three-dimension objects which, in addition to this, express the background of the ground 
519, a crest 520, a building 522, a position 524, etc. as shown in drawing 4 are arranged in the 
three-dimension game space 500. 

[0056] Perspective-projection conversion is carried out in the image composition section 200 on 
the perspective-projection side 620 of view system of coordinates centering on the view 610 of 
the virtual player P, and these three-dimension objects are displayed on a display 30 as a false 
three-dimension image 522. 

[0057] The physical relationship of the fighter 530 which the player in the three-dimension game 
space 500 controls, and an enemy's fighter 532 is shown in drawing 7 . Although the three- 
dimension game space 500 is expressed with a world coordinate (XW, YW, and ZW) in principle, it 
is expressed with the view system of coordinates which set the view 610 shown in drawing 6 as 
the location of the cockpit of the fighter 530 which a player controls in this drawing. The 
direction of the look of a view 610 is defined as the z-axis, they define a x axis and the vertical 
direction for a longitudinal direction as the y-axis, and these view system of coordinates move 
with migration of the self-opportunity 530. Therefore, if a player makes it a front [ control unit / 
40 ] and looks at a display 30 from a view 610, he can sit on the cockpit of a fighter and an 
image which is located in the three-dimension game space 500 can be seen. 

[0058] When a player operates control-lever 14 grade and rotation of the fighter by which he has 
ridden virtually, advancing side by side, etc. are operated, the location of the view 610 over the 
three-dimension game space 500 will change, and the three-dimension game space 500 will 
rotate and advance side by side. For this reason, the game operation part 100 calculates rotation 
of the three-dimension object 510 which constitutes the three-dimension game space 500 based 
on this actuation signal and a game program and which is a fighter, or other three-dimension 
objects, advancing side by side, etc. on real time. And in the image composition section 200, 
perspective-projection conversion is carried out on the perspective-projection side 620, and 
these three-dimensions object is displayed on a display 30 as a false three-dimension image 522 
which changes on real time. 

[0059] When the technique of computer graphics is used, said three-dimension object 510 is 
creating the geometric model using independent body system of coordinates. That is, each 
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polygon which constitutes the three-dimension object 510 is arranged on these body system of 
coordinates, and that geometric model is specified. 

[0060] Furthermore, the three-dimension game space 500 is constituted using a world 
. coordinate (XW, YW, and ZW) f and the three-dimension object 510 expressed using body system 
of coordinates is arranged in a world coordinate according to the movement model. 
[0061] And by making the location of a view 610 into a zero, data are changed into the view 
system of coordinates which took the direction of a look in the forward direction of the z-axis, 
and perspective-projection conversion of each coordinate is carried out to the screen 
coordinate system which is plane of projection 620. Thus, the image within the visual field of the 
three-dimension game space 500 which is visible from a view 610 can be displayed on a display 
30. Therefore, a player can carry out the virtual simulation of the condition of attacking the 
hostile aircraft, by operating levers 14 and 16 and trigger buttons 22 and 24, controlling a fighter 
for the inside of the three-dimension game space 500. 

[0062] In the business-use game equipment of an example, if a game is started, the fighter which 
a player controls will fly about the virtual three-dimension game space 500 shown in drawing 4 
freely, and will attack a hostile aircraft, an enemy base, etc. by the vulcan cannon or the missile. 
[0063] Drawing 8 expresses the three-dimension game space 500 as x of view system of 
coordinates, and two-dimensional space of z. In this drawing, 560 is the field-of-view range of 
the fighter which a player controls, and, as for a **** range of visibility and 562, 564 is [ the 
Balkan Peninsula effective range distance and 566 ] the missile maximum ranges. 
[0064] Therefore, even if it discharges a missile and a vulcan cannon towards the enemy fighter 
which is not contained in the missile maximum range 566 and the Balkan Peninsula effective 
range distance 562, an attack cannot do an enemy fighter effectively. 

[0065] A more detailed example of the game screen displayed on a display 30 is shown in 
drawing 9 . Only when the enemy fighter 532 is located in the field-o1^-view range 560 in the 
three-dimension game space 500 and the location is moreover located to the front than the 
**** range of visibility 564 shown in drawing 8 , the game equipment of an example is formed so 
that the image of the enemy fighter 532 may be displayed on a game screen. And target 
DISHIGUNETA 310a is displayed on the display position of the enemy fighter 532 in piles. This 
target DISHIGUNETA 310a shows the location of the enemy fighter 532, and the enemy fighter 
532 is located at the core of that circle. Therefore, a player can check easily the enemy fighter 
532 which exists in the game screen 300 by this target DISHIGUNETA 310a. 
[0066] Furthermore, if the enemy fighter 532 enters in the missile range circle 324, the missile 
seeker 322 will be displayed automatically and will start migration towards the enemy fighter 532. 
And if this missile seeker 322 laps with target DISHIGUNETA 310a, a missile will be in the 
condition that lock on was carried out at the enemy fighter 532. In this condition, if a player 
operates the trigger carbon button 24 for a missile launch, as shown in drawing 1 1 , a missile 582 
will be launched, and tailing to the enemy fighter 532 will be started. Usually, although this missile 
582 will track the enemy fighter 532 automatically and the enemy fighter 532 will be hit, as the 
game operation part 100 detects this missile launch and a case is shown in drawing 1 1 , game 
production which emits a chaff 312 from the enemy fighter 532 may be performed. 
[0067] Whether a missile 582 is disturbed by this chaff 312 depends for this probability on game 
level further according to a probability. When disturbed, a missile 582 carries out sequential 
tailing, as shown in drawing 11 (A), (B), and (C) for the purpose of a chaff 312, and explodes on 
the point of a chaff 312. 

[0068] Moreover, if the enemy fighter 532 is located within the limits of the Balkan Peninsula 
effective range distance 562 shown in drawing 8 , as shown in drawing 9 , the vulcan-cannon 
collimation 320 will be displayed in the center of the game screen 300. By doubling collimation 
with the enemy fighter 532 using this vulcan-cannon collimation 320, and operating the trigger 
carbon button 22 for vulcan cannons, as shown in drawin g 10 , a vulcan cannon can be 
discharged towards the enemy fighter 532, and this can be shot down. 

[0069] In addition, ******** of the item 350 for an attack to hold is performed in the radar 340 
which displays the location of the enemy fighter 532 on the left corner of this game screen 300, 
and h lower right corner, and the game residual time 330 is displayed on an upper right corner. 
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[0070] Moreover, in order to perform said vulcan cannon and hit judging actuation of a missile to 
the game equipment of this example, the hit judging section 120 is formed in the game space 
operation part 110. 

% [0071] This hit judging section 120 compares the cartridge 580 of a vulcan cannon discharged 
from the fighter 530 of a player, and the location P2 of a missile 582 with the location P1 of the 
enemy fighter 532 which is a target, and it is constituted so that that hit judging may be 
performed. 

[0072] And if a vulcan cannon and a missile hit an enemy, it is constituted so that explosion etc. 
may be directed visually and in acoustic sense. 

[0073] by the way, in this kind of game, how hit-checking actuation with the cartridge and target 
which the player shot is performed, and how the damage given to a partner according to hit 
condition is directed influence the fun of a game — it comes size and becomes 7s factors. The 
fun of a game will be halved in rough hit checking. 

[0074] For this reason, the hit judging section 120 of an example is constituted on the basis of 
the coordinate location P1 of the enemy in three-dimension game space 500 so that the damage 
area setting section 122 which sets up two or more damage area which specifies said amount of 
damages of a rank which receives in label and is different, and the damage operation part 124 
which calculate the damage which can set in label based on whether said attack location which 
receives in label is included in the damage area of which rank may contain. 
[0075] The example of damage area over the enemy fighter 532 is shown in drawing 12 (A). In 
the example, two or more cubes centering on an airframe core are set up as second hit- 
checking box 700,710 for a start as said damage area, and it is formed so that a damage judging 
may be performed. In here, the second hit-checking box 710 is small, and the first hit-checking 
box 700 is formed greatly, and the second hit-checking box 710 is set up so that endocyst may 
be carried out to the first hit-checking box 700. In addition, the first hit-checking box 700 is set 
up more greatly than the size of the actual enemy fighter 532, in order to make shooting easy. 
And to the second hit-checking box 710 located in a core side, the big amount of damages is set 
up and the small amount of damages is relatively set to the first hit-checking box 700 located 
outside. 

[0076] Thus, the damage area setting section 122 of an example is performing a rank setup of 
each of said hit-checking box 700,710 so that the endocyst of the hit-checking box 710 where 
the amount of damages is big is carried out, it approaches the hit-checking box 700 where the 
amount of damages is small in the center position P1 of the enemy fighter 532 which is a target, 
and the amount of damages may become large. 

[0077] Moreover, based on whether the attack location to the enemy fighter 532 which is the 
target of the item for an attack is included in the hit-checking box of which rank, said damage 
operation part 124 is formed so that the damage of the enemy fighter 532 which is a target may 
be calculated. In this example, the damage judgings differ a little by the case where a vulcan 
cannon is used as an item for an attack, and the case where a missile is used. 
[0078] In drawing 1 2 (B), the damage judging actuation at the time of using a vulcan cannon is 
shown, and the damage judging actuation at the time of using a missile is shown in this drawing 
(C) at it 

[0079] First, the damage judging actuation at the time of using a vulcan cannon is explained. The 
hit-checking boxes 700 and 710 of the enemy fighter (not shown) which receives an attack by 
the vulcan cannon are shown in drawing 1 2 (B). A player discharges a vulcan cannon towards an 
enemy fighter (not shown), and the locus of the projectile 580 assumes the case where it moves 
in order of 580-1,580-2 — 580-3 as shown in this drawing. At this time, said damage operation 
part 124 calculates the damage in the enemy fighter 532 which is a target based on whether the 
moving trucking of a projectile 580 passes through the hit-checking box of which rank. For 
example, when the moving trucking of a projectile 580 passes neither of each hit-checking box 
700,710, it is judged that the projectile separated and the operation of a damage is not 
performed. 

[0080] Moreover, if the moving trucking of a projectile 580 passes through the first hit-checking 
box 700, the damage opi-.rMion part 124 will judge whether the locus of a projectile passes 
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through the second hit-checking box 710 next. When it is judged that it does not pass through 
the second hit-checking box 710, it judges that it passed only through the first hit-checking box 
700, and an operation setup of the small amount of damages is performed. When [ which passes 
.through the second hit-checking box 710 ] judged, from that of the airframe of the enemy fighter 
532, it is judged that the part near a core was hit and an operation setup of the big amount of 
damages is performed. 

[0081] Moreover, also when a missile 582 is launched towards the enemy fighter 532, as for said 
damage operation part 124, a damage operation as well as [ as a principle ] hit-checking 
actuation of a vulcan cannon is performed. That is, if said missile 582 hits the enemy fighter 532, 
a game operation will be performed so that it may explode in a hit location. And an operation 
setup of the amount of damages from which the explosion differs based on to any of a hit- 
checking box it shall belong between said first and the second is performed. 
[0082] Moreover, the concept of an explosion radius is also set to said missile 82. For example, 
as shown in drawing 1 1 , the enemy fighter 532 drops a chaff 312, and when a missile collides 
with this chaff 312 and explodes, an explosion location will be included in both [ of the hit- 
checking box 700,710 ] the first and the second. 

[0083] Even in this case, from this explosion location, it is judged whether either of the second 
hit-checking box 700,710 exists for a start in the radius of r, and an operation setup of the 
amount of damages is performed. 

[0084] In addition, when a vulcan cannon and a missile hit the hit-checking box same with a 
natural thing, compared with a vulcan cannon, the damage in the direction of a missile is serious, 
and is set up. Moreover, as shown in drawing 12 (C), when it explodes outside a hit-checking box 
compared with the case where a missile 582 explodes in said hit-checking box even when the 
same missile explodes, it cannot be overemphasized that the amount of damages is set up small. 
[0085] And the game space operation part 110 of an example will direct cartridges-ed, such as 
large and small explosion and emitting smoke, visually and in acoustic sense, if a missile and a 
vulcan cannon hit an enemy. 

[0086] Moreover, the enemy fighter 532 has the strength determined in the magnitude of the 
damage received before, and it has declined in the strength, so that the damage received before 
is serious. Therefore, as the hostile aircraft in which carried out the cartridge-ed once and the 
strength declined, and the enemy who has not done a cartridge-ed yet, cartridge-ed production 
which is different even when the same cartridge-ed as a degree is received will be performed, 
and the game screen where a reality is more high will be displayed. 

[0087] Drawing 14 is the game screen which displayed the appearance of the cartridge-ed of a 
hostile aircraft. Sequentially from this drawing (A), the production screen at the time of receiving 
a serious damage is shown according to this drawing (E). 

[0088] If a hostile aircraft can give a damage by the missile and the Balkan Peninsula, production 
of the cartridge-ed according to the amount of damages will be performed. The engine 
performance falls according to the amount of damages, and, as for the enemy who did the 
cartridge-ed, rotation etc. becomes slow. 

[0089] when there are few amounts of damages, it is shown in this drawing (A) — as — the 
smoke of a white system — little **** — production [ like ] is performed. An increment of a 
damage makes production which a fire generates, as shown in this drawing (B). 
[0090] Production of explosion is performed while being shown in the small explosion and this 
drawing (D) showing in this drawing (C) in the place where the damage exceeded the constant 
rate. Although smallness and inside explosion take place at random fundamentally, the probability 
is changed according to the situation of the strength of course selection, a stage, residual time, 
and an enemy etc. 

[0091] And if an enemy's strength becomes zero, the explosion screen shown in this drawing (E) 
will be displayed. 

[0092] The flow chart of hit judging actuation of the equipment of an example and damage 
production actuation is shown in drawing 13 . 

[0093] In addition, in order to simplify explanation, it explains taking the case of the case where 
hit checking of a vulcan « ^nnon is performed here. 
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[0094] First, a player controls a fighter 530 and assumes the case where ****** and a vulcan 
cannon are discharged for the enemy fighter 532 to the vulcan-cannon collimation 320 
neighborhood as shown in drawing 10 . 

[0095] The relation between the three-dimension coordinate location P1 of the enemy fighter 
* 532 at the time of making the player fighter 530 into the zero of view system of coordinates at 
this time and the three-dimension coordinate location P2 of the discharged cartridge 580 of a 
vulcan cannon is shown in drawing 7 . 

[0096] The damage operation part 124 will detect whether it passed through the enemy fighter 
532 hit-checking box 700,710 which this ballistic trajectory shows to drawing 12 (A) based on 
the present coordinate location P2 of the discharged cartridge 580, if it does in this way and a 
vulcan cannon is discharged. 

[0097] As shown in drawing 12 (B), when a cartridge 580 is in the exterior of the first hit- 
checking box 700 like 580-1, a hit is not detected yet, but a hit is detected when a cartridge 580 
comes to the interior of the second hit-checking box 700 like 580-2. 

[0098] Hit checking of the first hit judging, and the call and the second hit-checking box 710 is 
called the second hit judging for hit checking with the first hit-checking box 700 below for 
explanation. Moreover, the first hit signal, the second hit signal, and a call and the output when 
separating are called the first blank signal and the second blank signal for the output when 
hitting to each. 

[0099] In the first hit judging, hit-checking actuation is performed by comparing the difference of 
X of the coordinate P2 of a cartridge 580 expressed with the world coordinate, and the core of 
the hit-checking box 700, Y, and Z coordinate data with each reference value of the X 
coordinate for the first hit judging which was able to be defined beforehand, Y coordinate, and a 
Z coordinate. Since the core of an airframe and the core of the first hit-checking box 700 are in 
agreement here, X of an enemy's fighter 532, Y, and Z coordinate data can be used as X of the 
core P1 of the first hit-checking box 700, Y, and Z coordinate data. 

[0100] If one side of the P2 (X2, Y2, Z2) and first hit-checking box 700 is set to two a1 for the 
coordinate of P1 (X1, Y1, Z1) and a cartridge 580, the coordinate of the core of the first hit- 
checking box 700 The X coordinate, Y coordinate, and Z coordinate reference value for said first 
hit judging are set to a1, and the following relation is realized when the coordinate P2 of a 
cartridge 580 is in the interior of this first hit-checking box 700. 
[0101] 

| X2 - X1| <= a1 —(1) 
| Y2-Y1| <=a1 —(2) 
|Z2-Z1| <=a1 —(3) 

Since the game screen is constituted so that a display may be supplied every [ 1/] 60 seconds, 
the game operation part 100 is calculating the value of the coordinates P1 (X1, Y1, Z1) and P2 
(X2, Y2, Z2) in the world coordinate of a mobile every [ 1/] 60 seconds, a ******** [ that, as for 
the damage operation part 124, the value will fill the relation of above-mentioned (1) - (3) about 
a cartridge and each object if a cartridge is discharged by trigger actuation ] — checking — 
**** — the relation of above-mentioned (1) - (3) — when **** is all carried out, the first hit 
signal is outputted (step 10). 

[0102] It is ********** about the above-mentioned hit-checking actuation every [ 1/] 60 
seconds until the possibility of a hit disappears, when not filling. Existence of the possibility of a 
hit is performed by the physical relationship of the mobile in consideration of a future ballistic 
trajectory and migration, when partners are mobiles, such as an enemy fighter. That is, when a 
cartridge 580 comes to the location of 580-3 by drawing 12 (A), it is supposed that there is no 
possibility of a hit henceforth. Moreover, when it was not a mobile, the future ballistic trajectory 
separated from the partner and it calculates, it is supposed that there is no possibility of a hit. 
Thus, when there is no possibility of a hit, the first blank signal is outputted (step 10). 
[0103] In addition, in the first hit judging, if the above-mentioned hit-checking actuation is 
performed only about the object which calculates a ballistic trajectory beforehand and has the 
possibility of a hit, the load of CPU will mitigate. And the first blank signal is outputted by the 
firsl hit judging, and if a ballistic trajectory is judged that there is no possibility of a collision in an 
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enemy fighter (step 1 2), the usual game production will be performed (step 22). 
[0104] Moreover, the first hit signal is outputted by the first hit judging, and if it is judged that 
the cartridge 580 has hit the hit-checking box 700 (step 12), the second hit judging of whether 
next a cartridge 580 hits the second hit-checking box 710 will be performed (step 14). 
[CF105] The second hit judging also gives the first hit judging and a principle target same hit- 
checking actuation. However, since the second hit judging confirms whether a cartridge 580 
passes also through the second hit-checking box 710 in short time amount while a cartridge 580 
passes through the first hit-checking box 700 as shown in drawing 1 2 (B), it is performed by 
repeating the above-mentioned hit-checking actuation in the cycle shorter than the first hit 
judging. That is, according to 1 [ of a cartridge 580 and an enemy fighter ] of 532 / coordinate 
value in every 60 seconds, and its movement condition, 1/60 second is divided into a still shorter 
cycle, and hit-checking actuation is performed in quest of each coordinate value. 
[0106] If one side of P2 (X2, Y2, Z2) and the hit-checking box 710 is set to two a2 for the 
coordinate of P1 (X1, Y1, Z1) and the cartridge 580 for which carried out in this way and it 
asked, the coordinate of the core of the hit-checking boxes 700 and 710 The X coordinate, Y 
coordinate, and Z coordinate reference value for said second hit judging are set to a2, and the 
following relation is realized when the coordinate P2 of a cartridge 580 is in the interior of this 
second hit-checking box 710. 
[0107]|X2-X1|<= a2 — (4) 
|Y2-Y1|<= a2 — (5) 
|Z2-Z1|<= a2 — (6) 

And the damage operation part 1 24 is ********** about the above-mentioned hit-checking 
actuation until it outputs the second hit signal when all the relation of above-mentioned (4) - (6) 
is filled, and the possibility of a hit disappears, when not filling. And if it judges that there is no 
possibility of a hit, the second blank signal will be outputted. 

[0108] The second hit signal is outputted by the second hit judging, if judged with the cartridge 
580 having hit the second hit-checking box 710 (step 16), large damage production (step 18) will 
be performed and a large damage production screen like drawing 14 (B) will be displayed. 
[0109] If the second blank signal is outputted by the second hit judging and it is judged as a hit 
only in the first hit-checking box 700 (step 16), small damage production will be performed (step 
20) and a small damage production screen like drawing 8 (A) will be displayed. 
[0110] thus, the cartridge 580 — size — it is confirming whether it hit in which hit-checking 
boxes 700 and 710, when it hits in the hit-checking box 710, a serious damage is given to a 
partner, when it hits only in the hit-checking box 700, a small damage is given to a partner, and 
when other, the cartridge 580 does not give a damage noting that it has not hit the mark. 
[0111] Thus, if the hit-checking boxes 700 and 710 are used as a cube, only by addition and 
subtraction and a size judging of a coordinate value, since hit checking is performed, the amount 
of data processing can be reduced sharply, and the burden of CPU can be mitigated. Moreover, 
although considered as the cube in this example, effectiveness is the same also as a rectangular 
parallelepiped. 

[01 12] Moreover, although the difficulty of shooting is decided by size of a hit-checking box, in 
this example, the hit-checking box 700 is set up more greatly than the size of the system for 
shooting difficulty relaxation. Therefore, it is become empty and lost that a game will be 
completed comparatively becoming easy for a beginner to hit the hit-checking box 700, and not 
hitting it at all. Moreover, since damage production changes with degrees of a hit, an upper 
person can enjoy the game in which its arm was reflected correctly. 

[01 13] Moreover, when it is a setup which can choose the difficulty of a game, it is made easy to 
take the larger hit-checking box of a hostile aircraft in for beginners, and to hit, it may be made 
hard to take the more smallish hit-checking box of a self-opportunity, and to hit, and in for upper 
persons, you may constitute so that it may become reversely [ the ]. 

[0114] Moreover, rotation which an operation load of rotate [ although rotation of an airframe 
can be used for cubical rotation as it is since the hit-checking box centers on the airframe 
core / the hit-checking box itself] increases and which is united with an airframe posture in this 
example since the visual effectiveness on the appearance of a game is comparatively thin is not 
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performed, but it is made the core coordinate of an airframe so much at immobilization. 
[0115] In addition, this invention is not limited to said example and various kinds of deformation 
implementation is possible for it in the range of the summary of this invention. 
.[0116] Although said example explained taking the case of the case where each damage area is 
set up as a hit-checking box which carried out the cube configuration, this invention can be 
formed in various configurations not only this but if needed. Although especially this damage area 
is -spatially set as the easy three-dimension configuration of an operation, it is desirable, for 
example, it is also possible to form in the shape of a globular form. 

[0117] Moreover, in said each example, this setup was performed so that the endocyst of the 
damage area where the amount of damages is big might be carried out to the damage area where 
the amount of damages is small, but this invention may be arranged so that two or more damage 
area of not only this but a different rank may adjoin, and it may be set up so that that part may 
overlap again. 

[0118] For example, the engine section may be used as another hit-checking box, or a 
production which used the vane as another hit-checking box, and is different may be made. 
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[0 0 4 5] ftfc. C©y-A^p B ^^g5l 1 0©#* 

wjtssi 2 o*»t*att(«ia©i¥aitta5fi-r4. 

10 0 4 6] i!{§!£f£g|$2 0 CM?, y-A«JP»l 0 0 



(5) #S¥8-22 9 2 39 

7ClS4&©7&J£€:fTVV 5^X:/Wr 3 OiK^T-Sfc 
©TfeO. 3 &7C«£682_20 i. iBS!S®a52 4 0 
£, *75>x* h®ffc«?8i2Bg&2 6 0 i£-&A/T«J« 

[0 0 4 7] ttEs*-?3>x * hHftlMRGttffi 2 6 01: 

te. nBot^x* h^->A*-»c«tom^sn^»« 
H8w*t*©i*iii#©is«B$ifc, «s®. oj. $mim<D 

[0048] c©«#, cne©BBBffiteig&©3p'j 

JO UT*HSnTV»S. W^.te05fc*-r<i: 

3 K, ttMMMFCDl»MM-:/S>x» N 5 1 0 tetf'J =f 
> 5 1 2 - 1 . 512-2, -512-5 -V>$k^\Z <fc 
t>^ssnxv»-s. ;r©#U=f>5 1 2 — 1 — 

5 1 2-5--©&lIj&ffigl^e.fc*!Ij«!B?gJ&*, *7 
hiS«B^IB®ef 2 6 OKfBBStlTH*. H« 

£ftB^e>ft*IIi§fc«ffl*>:*>'"v J x* MS&BSEB 
SB 2 6 0 lCl2tS$nTV^. 
20 [0 04 9] 3^5EJ^S52 2 Ote. AA^nfcf- ^ 

hH£«$8!3Bg&2 6 0^e>#jrr*«BBf8S:gS*a 

u «sc©#urf>©*-&tL.Ty-A^re^)er 
d©t#y-;uH^g^-cA*$n&&^^x^ 

h©&BB?BJ:D, 4*:/5>x* h&iB«rs#>Jrf> 

3. -r^t>^y-A^ra«»«©£a*ffiate7-;PHffi 

&2S&©-?^&gl^j&&£&£fT5. -e-bT^n 

50 ^g^^©saaj^^R^v—r^>yiffla^©5as 
[0050] w&mm& 2 4 otit unsoxAsn 

fc7 i -^^6^^yi^-^6»J.AS'<^®«iB«© 
^JfcfcfTS. 3#j7cSd£8&2 2 Od^X^Stl 

te, Cl©^Urf>©]I^B#^e>^ I J=f>rt8i5^:T© 
40 ^^©^-^te. T^X^K3 0l:tB*Sn, 0 4 

(b> ic^-r * z> fz&m 3 ^tch^^jb^^ ^ t tc 
ft*. 

[0 0 5 1] ft^J, iS^}fHei52 4 0»C*te*jli«-&^ 
©JSff^StLTte, #Ur/>©]I^g^e)^ , J^> 
©^H5^i£*fe. d©IS»«lt^SE«t©35!^i-C*«.fi 
I5^^7i£**, ^©^a5^7«C<t QWfc2nz> : 7'f 



(6) 

9 

g£7FU7.£bT, cn4K*IUU. l40ttttSiV> 
[0 0 5 3] ^Jg01©y- Affile: 14, 3*7cy-A^ 

m 5 o o v ■fmn.'Bixs-z.v) 3 vstf— a^ih 5 0 
orticg^i-r^s&Tc^^x:? h 5 1 oizmtzmm 

tffe&ftkCd. 0 OrtW^y^ltffllBift 

SS 1 3 0 Rtfi*»#fif#t!Btt« 1 4 o tcEitsnT^ 10 

[0 0 5 4] SfcWfB3*7C^-^3ii' h5 1 01CWT 
SWIfcfillBte. ffigc©#U=f>5 1 2-1, 5 12- 

2, 5 12-3, frZfcZJ&ft^JViiVT&m-i 

n, $>e>&Ctt>*7i?*>7 hIBIS!fit*gfEt&gS2 6 0 »cE 

[0 0 5 5] *^JS09©«H«y-A&CTIcm^>i:, 3 
iKltt-JViLV h-5 1 0K3^7cy— A^W5 0 OftlC 
S«T-5^H«5 3 2^T7$.D, 3^^— A$W5 0 

ortictt, z\omz, mx\z* 04tc^r«fc5trffl®5 a? 

1 9, 015 2 0, t;V-5 2 2. H15 2 4, 

[0056] z\nt><D3#jiJr7¥^2 H4, 

B52 0 1 0 

j£&8S?&©3SiiS:S5®6 2 0±lc5g«iS:f^&sn, JS 
*H 3 fcTcmm 5 2 2 t LTf-f X:/ W 3 0 ±tS*S 

ns. 

[0 0 5 7] 07KH4, 3^y— A?gS5 0 OrttC* 

i**:^— f©j*»rr*«H«5 3 ot. f&om&ms 
3 2t©&aK^*^$nTv^. 3^7cy-A^ra5 50 
0011 mmizisTv—jvvmmm (xw , yw . zw 

« 5 3 0 <D®m.m<»&.w\z, m 6 tc^r^ 6ioss 

«j&6 1 0<D^«l<D^l6]S:zfft> fc&^faS xlft, ±T 
#[6)£y«!££«U g«5 3 0<n&W>££'b\Z&W}? 
•5. ftoT, ' frai»#«4 O^taiCbT, SL&6 
10^e.T-fX/W3 0S;15.t, ^^«6l8tS©zi 
•^KyM:SD. 3&7t>f-<L&m5 0 OrtCfifU 

[0 0 5 8] Vtf, SH£W\*-1 4S?£gM£b 

t, &ft&&umz?k-3T^z®.Mm<D®fc mm^o 
Mft&nvt. 3*7cy-A^F B i5 o 0K*j-r5«ijS6 

1 Oco&l!#^rt:U 3^75y-A^Ffl5 0 0#IUSS> 
MiiSn-& £©*:«e>y-Ai£#S5i 0 0 
14, coSf^«^iJ«t!J:y-A7 p a^7A{cScf^T3 

*7cy-Asr^ 500 £#sj?s-r£, fiSBS$r?i&£ 3 &tc 

J-7zSjl? b 5 1 0^-?-CDffiCD3.^:7C^^^a:^ h©® 

V r» - 1 <*- l 1 l I™ 1 ,* . ' r ( ci I>: T<r 5V 3 



#ia¥8-2 2 9 2 3 9 

JO 

®6 2 o±icgm&fe£&$n> UT^-fATifct 

3 *tcH« 5 2 2 £ ttf^X^W 3 0 ±ltg 

[0 0 5 9] 3>ta-i'i'77y y^XtfJ^&SrfflV* 
«JI3 3^7C^-^vi^ H5 10I1 J64Ut# 

fetots, 3^55*^x^7 h5 1 0$«^-r*S#U=f 
[0 0 6 0] £ e>IC. 3^y-ASW5 0 0ll -7— 

(xw , yw , zw > sffi^Tissn, # 

xW^^SrfflViT^Sn&S^TC^^x^hS 1 0 
»4, ^0DgSj^5%>WCftoT7-;VFffi^©*l::gBe 

[0 0 6 1] -€-lxT. 1 OO&fiSSjStl/T, 

««|CD*IrJS z $&<DiEJjfa\Z t ~o tzMM&^k\Z=f—^ 
££&U &SJB5 6 2 0T&*X:*U->&g&S^ 

;&6 1 0A^e>^S3*7cy— A^W5 0 0OS»rtCD 

Htas^xyw 3 oiK^-r-sjit^T^*. u 

fctf-^T, ^k-tli. WS-14, 16-*»HJ#fll2 
2, 2 4£gHrr£d£»C<i:D, 3^7cy-A^W5 0 

[0 0 6 2] ^JS^O^^y-A^gJC^WT, y- 

7jk?&m 3 ^7cy-A^w 5 o o £ e sicm^® v . « 

[0 0 6 3] 08tt> 3^7£y-A^M5 0 0 ffi^t 
M^^©x, z©25>:7C^ratL'TSb/c'bOT?S^). 

HHicfe^T, 5 6 o \*zn'-wmm-rz>®,$am<Dm 

#«5HT& D , 5 6 4 ttg&^^^JESI, 5 6 2 \i/Vl* 

>m%>$msm* 5 6 6«s-y--f;ps>:i*ST*s. 

[0 0 6 4] fct. 5tM;l^S:*;&g5 6 6, /Vl% 

>m^bmmmm5 6 2\z^nfi^msm\z!pi\f. s 

[0 0 6 5] 0 9IC14, f-fX^H3 0l:«iSn5 

©y-AgfiWu 3^5c^-A^F^5 0 0rtom#«SH 
5 6 0rtlC»«H«5 3 2#&@U b*>t>, -5-©<£B 

*t, isi 8 \ZTF.-?m&%im$m 5 6 a «t 0 ^Mtcee-r s 

-?-cd&«IS®5 3 2 cDili«sy-Aiii®± 
IC^-r^ipJg^^nTV^. ^l/T, &i&li&5 3 
2 0«^fi[filC. hfy ->^^— r?3 1 0 aSr 

S*aT^T^>. Z\(D5>—?y *sif*~—5 3 1 0 

a 14, &ISH&5 3 2©&eSr^-rfcOTfeO, SStiSIl 

^5 3 2 i4^-©n© c f , 'i>icfi:ffl-r^>. ^ox, -fv— 

is ^ co^-y -v fry ->y/^-^ 3 ] 0 a IcJ; D, y- 



(7) 

II 

LOO 6 6] £e>K> mi5 3 2^, S.^)VU> 

g»wca*sn. jtt«H«5 3 2^iS]^i!iSii*&r 

£. {■LT. £ ©5 IPS'— # 3 2 2^, ^— y-yh 

-f 5 tM &m <Dhox#?>2 4 zmft-r 
zt, 01 i ic^-r«t5 5U-'f;i'5 8 2*«5!itsn, % 

«K«5 3 2lC»-r^>3t«SrMfe&-r*. 10 
^5 8 211 WRIMft5 3 2£S»Jj£fiU WRH 
15 3 2«w#4 1 -r^ilt«C^S*^ «^±oTliIO* 
tM Jl^S*£y-ASd?g&l 0 0#*fcttiU 0 1 1 fcS 

T«fc5. 5 3 2 *> & 7 3 1 2 s&ats^ 

-A&tB£?T5«-&a<<&-5. 
[0 0 6 7] ClCDft^S 1 2tC«tO. 5lMll'5 8 2 

s n« & gmmiic ± o » s e. \z z\ ©stzmy 

2ttft73 1 2<£SSl:01 1 (A), (B) . 
(C) fcSr.fc5fcJH*iS*U ft73 1 2©#-f > it? 

[0 0 6 8] 0 8lr^Tm^>^WgJEf85 

6 2©l6HrtlC. »«IB*St5 3 2*Sfi:B-r-5t, 12 9 K 
^•T«t5y— AS® 3 0 0©+*fcAj^>5SfigSp3 2 
07>t^$n-&. ^©n;V*>5Sflg^3 2 OSrfflViTfift 
«SS® 5 3 2 tCR&2P£^fe-B\ tVVlJ >*§«© h U Xtf 
9>2 2*&VFt%Z\£\Z&Q* 0 1 0 »C*-r<fc 5 
I8«5 3 2 '^ttA\>l';*J>5§ £5SttU CttftWT* 

[0 0 6 9] fc*S, £©y-AH®3 0 0©£Rl£tt, 30 
&®B3& 5 3 2 ©ffifiSrS^TS W—^- 3 4 0. *T 

n, «±mici2, y-ASou#ffi3 3 oA^sns. 
[0070] *fc> *^^©y-A^Bic», mian 

A^rasffgsi 1 ok, *<p*i£tti 2 o#is:w-e>ftT 

[0 0 7 1] £©ift*¥lJ5£S51 2 Ott, -7\s- J ?<?>m$& 

153 o^e,5EitsnfcA*;^>5a©»5 8 0^5^ 

)VS 8 2©{!l:tPi i, g«T<&£»iSg8®5 3 2 ©& 40 
BPi££Jt4fcb, ^©ffr*¥«j££fr5<}:'5t::$f£3n 

[0072] fbt, A\>k&>m>siM;i'#&t::ift4 3 

[0073] COl©y-AT?lt :7V— 

©*o£!¥ fc«H£©fcy hf t xy*lMe&£©J:'3te 



#H¥8-2 2 9 2 3 9 

A©ffiS S a<¥MLT U * 5 . 
[0 0 7 4] £©fcft, HSS^9©^*W^SS 1 2 Ott, 
3 *?cy-A^ra 5 0 0 !*3fc^l7«>»©ffigfiBPi S: 
SfibT, ttlBgW»w«LS^*7>i'©^— 

ij7R«ai 22t, i»i® l igw>\ztt-rz>&m&w&* a 
<e>ts&o\zmm-$nT^z>. 

[0 0 7 5] El 1 2 (A) Ktt, te«H«5 3 2 »C*fT 

«&©5t7j#&Sfl- IrOtyhfiyi'^'^XT 
00. 7 1 OiLT&JSU y^-^J3£&fxpJ:3JC 

#y*X7 1 0«/JnS<» S-©t5» h3 1 X2/£'#y£' 

^X7 1 OBS-ky K5 L ifi'#yi'X7 0 0(:rtfi 

-jz-SvitTsi o ott, i*»*$g»c-r^fc«6, SIRS© 
®«B3«5 3 2©-y--f xj;t)^fr«e>ic^snTv^. 

x7 1 oi^utu **!W*-5>«jWRj£*n, n 

fiO»C&e-r-5^-©ty h5 1 x5/^^yi'X7 0 OCtt 

[0 0 7 6] lOi^l:, msw©y^-^xU7iS5£ 
0S1 2 2tt, ^-i?i©/J^ak!/ hfiyftfyi' 
77 0 0C, ^* — i?i©**ftky Nfzyi'#y^ 
X7 1 0#«rtfiSn, ««T**««H«5 3 2©«M> 

Kbyhfx??#5»i?X7 0 0 1 7 1 0©7>i7S 

[0 0 7 7] »B^>-5?adHH 2 4tt, 

ffl7-f fA©«»Ti&S&«ll«S 5 3 2 
B*»» £©5>*©fcy hfxy^jtfy^lC&Sn-S 

«Wfc»&tTBU -t-©^-y««3^Fll3a:*. 

[0 0 7 8] 012 (B) tctt, n;v*>sasffl^fc« 
[0079] *r. A^*>atfflt>fc*toy^-i? 

WJEftfPtRW*"*. 012 (B) ictt/t/kb^a-rft 

i;X7 0 0, 7 1 0#»*S*lTV»S. yi^— ^**tt«H 
fll (0^T) CGJl7/ , Wl'*>a*RI*U -t©3»3h,5 
BOOttB 1 ^ B0l:Sti5 5 8O-l, 5 8 0-2 

-5 8 o- somizum-tzmG&mfe-?*. z<ot 



13 

**K:g^#> fS«T<&£!&«B8«8 5 3 2\Z*MZ?*- 
yhfiyJ'3Syi'X7 0 0 I 7 1 0©{3jnt>SiaL<fc 

[0 0 8 0] 3¥2l5 8 0 <D&mm&ft. fg-©fc 

5/ h^xy^3i?yi'^7 0 OSSia-r-St, 

#-^X7 1 O^aii-r^A^^O^JKrSrff^. SfS=© 
h^h?!??^";?^? 1 0£5ii§LfrV>tfU»r;**T. 

t»n5. glOty b^-x.yt7&yt77- 710 
■£>*i.l0r$nfc*£lc«, ttttWtS 3 2©8#©J;D* 

[0 0 8 1] £&, ttfW*-5>*JHH 2 4tt. MR 
H&5 3 2 -Milt SIM ^5 8 2 flftm-SlZ 

c^-5?«»3^fft>n«. wesiM/irs 

8 2 tt, 5 3 2 £ i, #*&STJS5£ 

•T£«J; 5 lr^-A^*iff t>ns. -ebT, -?-©SS6 
*9BSg-;i3«fctfSg=©fcy h^xy^tfy^X©*** 

[0 0 8 2] WE5U-'f;V8 2\Z\Z* M&¥%<D 

«^%^jntv^. 01 1 \z5k-t£o, «l 

3 2*tfv7 3 1 2 6fiTt« StM^E© 

l-iitfgroty hfx-^^-^x? o o. 7 1 

[0 0 8 3] ^©ig-g-Tfc. £©S?gti:Ba^ r®¥ 

i owvi-rnd>*i#&-r^^**«»r$n, y*—;;*© 

[0 0 8 4] fcii. ^©Jlifc^S., ^-©fcyh? 1 
x y 2 # y £ 7. JCAVl^ 5 1M * L fc* 

Tt>, 5^^5 8 2^, WfBty hfiyi'^i'^ 
l*3T«S8L.fc»&fcifc'«, 012 (C) IC^T^Sty 
h^xy?#yy-*©^Ti§5iL*:*§£-K«;. ^©y* 

[0 0 8 5] ^-bX, *««©y-AaiBJtKHC»l 1 0 

h, simji^/w* **©» 

[0 0 8 6] £fc&iSSS$5 3 2 W, «Mfc*l*fc^* 



(8) HHT8-2 2 9 2 3 9 

[0 0 8 7] HI 41*, ®«©«3¥©«^***u^y 

-AfflSTfcS. 130 (A) 130 (E) 

ot, *#fcy*-^£gtffcS^©SlffliiI®a^3n 

[0 0 8 8] 5-tM*;K AJW>l:±D^- 

10 v>s#Ae>n*t, y^-^«tc«i;fcts#©jsa^ff 

[0 0 8 9] **-*Jmtfi4>l3;\,>®&\Zit. US (A) 

in-rst, ras (b> KjR-r<fc3, * 

[0 0 9 0] — fe&&mtt£Z*>-C* I30 

(o jc^T/h«i5s. 1^0 (d> Kj*-r*S5s©?£tti# 

[0 0 9 1] -5-LT, SSt©»^*7&t1fDlC^:St; 130 

(e> \z^.-rm%mmim.^n^>o 

[0092] 013 \z\t. mmM<Dmm<D&*>wjz.mfE 

s. 

[0093] teisv wim*ffimz-rz>ittb\z, z.z.-v\z 
•r-5. 

50 [0 0 9 4] S-f, ^U— ^««SI«I5 3 0£&*£U 
®«H«5 3 2&01 0JC^-Ti5;t;^>^Bgqi3 2 

[0 0 9 5] 0 7tC«, ^©t^^P— V«Eiitl5 3 0 
^S^ffiS^©®^tbfc«-grJC*^S. ««H«5 3 

2©3^7c^«&ftPi t, ^ttsnfe^*^©® 

[0 0 9 6] — viSS:g51 2 411 Z\(D£o\Z\sT 

40 m&wP2\zm'3%. £©3¥3t#0i 2 (a) \ZTx-rm. 

W5 3 2k7^i-^^-^X7 0 0, 7 1 0$: 

[0 0 9 7] 012 (B) IC^-Ti^t, 5¥ 5 8 0**5 
8 0-1 ©±5IC^— ©fcy Hfi-^#-^X7 0 0 
©^g|5tCS-5>t#(Cli^fc:ty hSr^miS-f, 51580 
#5 8 0-2©ir>tCS— ©t-V hfx5/?#5>?X7 
0 0©^tC$fci#ty h5:^ttJ-r^. 

[0 0 9 8] ^Ti5JBJ©fcfe, g-Ot»;hfi7^ 
y£ 7>7 0 0 t©t y Fti y ^ Sr^— *«f WJE t P« 



(9) 

15 

x y * &$&=fi!*mfeiii&&. t y b v 

- ?ti#©m*sr. 'm-v>&*mnt.w 

tO 0 9 9] ^-^f^Ttt, V-)V\ : m&%:-V&-2 
tilt* #5 8 0©SgPitty>fxyi'*5/i'^7 
0 0©*/i>©X, Y, Z^5r-^OM^> "f-tbfetb* 
tltcft—fr «t> ©XjSEHRtfY z &g©& 

5. H^TtSttW+'frtSI— ©by hfiy^^yi'X 10 
7 0 OOfj&a*— SUTV»*©T, aSt©i6Ba«5 3 2© 
X. Y, ZtSf-i'S, l-fltyhfiyJ'^i' 

x7oo©*'DPi©x, y, zmm?— ftVTm^ 

[0 10 0] Jg— ©by hy^xy^#y>X7 0 0©* 
Pi (Xi, Yi, Zi) , #5 8 0©ffi«£P 
s (X», Ys, Z 2 ) , «-Ohj»hfiyi5'^J'X7 
0 0©-i2£2 ai£T*£, tlfIESg-ift'P*!l5£ffi©X 
g«RtfYg«RtfZ&g«iiMaraai£fcD, #5 8 
0©JSt(Pi«t:iom— ©by hfxy^y?^? 0 a? 

0 ©PWfc&SfcS^Wf&WfcDltS. 
[0 10 1] 

1 X 2 — Xi I £ . at ••• (1) 
I Yi — Yi I £ at - (2) 
I Zi — Zi I ^ a! - (3) 

y-Aiitti/6 ofj'^ttx'cx^wfc^sn 
£J:5l;:*f££nTV>5©-e, y-ASSggs 1 o o ku 
/6 0fJ>rtK^»#©7-;PFJ&S»t;::feW-£>,&gP 

i (Xi, Yi, Zi) , P 2 (Xi. Y 2 , Z 2 ) ©ffi£r«ff 
UTV>*. 2 4li. h»J 50 

##fg*f£n*£, »t#*^S?x> MCtJViT-5-©*! 
#±12 (1) ~ (3). ©gl^SrSSfc-f^i'S^xy? 
LTfetK ±83 (1) ~ (3) ©H^-T^T^fcbfct 
#S-©#^©^Srffl*T-5 U^y^l 0) . 
[0102] ^fcS^v^tt^^ropJtHi^^K^* 
$Tl/6 0g>3Ti:lC*(l^©by hfi'yi'»< D 

^^©•5iige©**«ffl^««Bi«^t*©^ 

»#Tfe5i^ll <%&©#5I£fM!l«:5$*bfc&»# 
©&8M&TM3;ift5. -T^-fe.01 2 (A) T#5 8 
0**5 8 0-3Ofifl:*fctfll «^*©Rjfig14 40 

&*n-&t«*snfc«fc, i$tp©iijig£#ft 
^t^n-s. ^©.t'StCv ^^©pjtgft^vitsnfc 

0) . 

[0103] ©*«p«jet«. ^tb^mzmn. 

UTby i-WoJtgl*©**:*:^!^ h©^.tCC5ViTltl 
Jfi©t y h?xy^»^*ff5tCPU©jfcffif*Je*-r 



#Bl¥8-2 2 9 2 3 9 

Iff 

nzt (x^y^i 2) . s^©y-Aaa*ifrt>ns 

Uxy^2 2) . 

[0104] m-#«p*Mt;«tDm-©^ t p«# 

^UASn, »5 8 0)^t5'hfiyi'#f^7 0 0 
Kift*bTUS£*!J»rSns<i: U5 L y^l2) . X\z. 
#5 8 0*^— ©by h^xyi'tfy^X? 1 0 iZ&'P 

4) . 

[0105] &-&*wfc-vh&-tit*m%.£mw$}\z 

Ste, 012 (B) fc3jVr«fc5K:Sg-©by hfi-y? 

#y^x7oo&#58 o^aja-r*F^©sv^wrt»c 

^-©by h^xyi'^y^X? 1 0£t>#5 8 0**31 

3a-r^>5&^'5*^xy^-r-&fe©*©-c, ^—tit^nfe 

<£ 0 t>fiW*)-f ^TM}£©b y h^x y ^ib^SrJSD 
SLfrr>TV»*. f&frS, #5 8 0ti»«Ea«©5 3 
2©l/6 0fJ>zT £©&&«£, ^-©StbttlSifc.}: 
0, 1/6 0#££€>tC$gV>iH' i'JWcKeioTSSf 

[0 10 6] by h^xy^#y^X7 0 0, 7 1 0© 
t-CfOlSSPi (Xi, Yi, Zi) , Jl©<t:5»CbT* 
&fc#5 8 0©J&g£P 2 (Xj, Y 2 , Z 2 ) , byh^ 
xy £#y *X 7 1 0 ©— 33*2 a 2 fTSt, *3IB^ 

-ift * « ^ © x jfejgRiXY # z mmmmmit a 

stSD. #5 8 0©JffigP 2 75t^©^=l©by hy^xy 
^#y2?X7 1 0©rt65»ca&St^^©H#*^03i 

[0 10 7] I X 2 — Xi I ^ as - (4) 
I Yi — Yi I ^ a> - (5) 
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